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‘S66 IMU FAN DP’ — CABIN IMU................................................. 6-8 
6.2 CABIN ATM 
PRESSURE CONTROL SYSTEM SCHEMATIC................................................... 6-12 
6.2a (вее Note А) - O2(N2) FLOW КОКК siapa a Ar EL 6-13 
6.2b (see Note A) = CABIN PRES Аалынын. 6-15 
6.2c “566 CABIN РРО2 А(В) -– РРО2 E au алыудын Saya Soya mat seat 6-21 
6.24 “566 САВ М2 REG P 1(2) —N2 REG P Тике Ен ТТК A tact, И 6-24 
6.2e “566 CAB O2 REG 1(2) - O2 REG P жылдам asd nl a Sa usakuna 6-25 
6.2f RESERVED Сазы ыды ы ИА cece oe eas ЕБ Mes y dence eh not used 
6.20 “566 САВ М QTY 1(2) МОТ СЫЛДЫР дайын ыы ete uite 6-26 
62h. (RESERVED: а а ао ete etes Н а e Gk S Eee not used 
6.2i ‘S66 CAB Н20 N2 P 1(2) — H20 TK N2 P dec Re Те 6-27 
6.2j ‘S66 HUMID SEP A(B)’ — HUMID ЗЕР. cioe eto eee e oz 6-29 
6.3 RESERVED 
6.4 FREON/H2O LOOP 
EVAPORATORS 5ӘСНЕМАТІС..............2..7м.......0..аи екн нек кеген нн nennen ............. 6-30 
FREON FLOW SCHEMATIC ..............0..0.........06 өпкен КЫА ал+ Кыйналды 6-31 
H2O0:EOOPS- SGHEMMRAYTIG. 25-42 ал йалын адар ee ee eee c e eroe 6-32 
6.4a (see Note A) — EVAP OUT Т ĈN nocent it lsat gatas алыл 6-33 
6.4b (see Note А) — FREON FLOW LOW .................................. 6-38 
GAC. (RESERVED: Aceh А A N a б рлы Cu EE not used 
6.4d ‘S88 FRN PL HX 1(2) — FRN FLOW PROP VLV, 
PL HX ЕСО а es 6-42 
6.4e “588 FRN AFT СР 1(2) — AFT COLDPLATE FLOW 4........................ 6-44 
6.4f “588 FREON QTY 1(2) = ACCUM QTY L... оло cos elis 6-45 
6.4g “588 EVAPHILDTEMP' -ЕУАР TEMP HI LOAD INBD 
(OUTBD) DUCT(NOZ) КИЧИРЕ 6-47 
6.4h 588 ЕУАР TOP TEMP’ — EVAP TOPPING DUCT T FWD 
(AFT), L(R) ао TN 6-48 
6.4i ‘S88 EVAP TOP TEMP’ — EVAP TOPPING L(R) NOZ a sisayuq 6-49 
6.4j ‘S88 EVAP FDLN T А(В) -ЕУАР FDLN TEMP FWD(MID, 
AFT,TOP,HI LOAD,ACCUM) | ko. 2 6-50 
64r - RESERVED» Z баласа а ААА Ы ы not used 
6.41 ‘S88 H2O PUMP P 1(2)’ 
'SM2 H2O PUMP P 1(2)’ — H2O PUMP P 1(2) j| P NUR RN AT 6-51 


NOTEA 
The identified MAL represents a support procedure that is entered from other 
procedures or on MCC call 
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6.4m ‘S88 Н2ОРОМРР 1(2)’ — H2O PUMP АР 1(2) ТУ.......................... 6-55 


6.4n “588 H2O LOOP 1(2) QTY | — H20 ACCUM QTY 1(2) | Zonta aya ы: 6-58 
6.40 “588 H2O LOOP 1(2) FLOW’ — H20 ICH FLOW 1(2) Yz ga bre MEAM 6-60 
6.4p “588 H2O LOOP 1(2) TEMP’ — Н20 ICH OUT T 1(2) ШЕ 

CAB НХІМТ 1(2) 4, 

PUMP OUT T 1(2) i PS 6-62 

6.5 SPLY H20 

SUPPLEY-H20- SCHEMATIC «rere eee pete Атна еы en esie 6-66 
SUPPLY Н2О STORAGE SCHEMATIC ...........................................а а. 6-68 
65a), ^ RESERVED 5. Renee c E e НМ деді not used 
6:5b:- RESERVED: eid ti uni te DEDI anite el not used 


6.5c “566 SPLY H20 TEMP’ 
'S66 WASTE H20 PRES' 
‘S66 WASTE H20 TEMP’ - WASTE H20 PRESS 74, 
SUPPLY(WASTE) H20 DMP 
LN T 14, SUPPLY(WASTE) 


NOZ T A(B) Tua ete Ұз fee Joes rato Аа; 6-69 
6.5d ‘S66 SPLY Н2О PRES’ — H2O SPLY PRESS {1 ................................ 6-71 
6.6 RESERVED 
6.7 EXT A/L 
Bihar. EAI IO EN T РР ЛЕ МИНИ ТТТ 6-72 
6.7b STRUG T c4 6-73 
6.8 CO2 
б:ва-"ВЕЅЕВУЕВ ла ЛАМ TTE пої иѕеа 
6:8b: "666 CAB PRCO2 = PRCO2 а на аан ЬН 6-75 
ECLS SSR 
ECLS SSR-1 RESERVED 2. канышы эана нышы Кыны etri U LOSS SY not used 
SSR-2 FES CORE FLUSH PROCEDURFE............................................. 6-76 
SSR-3 КЕСОМҒІС TO ALT PCS SYS (AUTO OPS)............................. 6-78 
SSR-4 Н20:Е0ОР y l ИНТ ents 6-81 
SSR. "FESRESTART. л ааа, 6-83 
SSR-6 CABIN EQUIP PWRDN .............. ee enm nennen 6-84 
SSR-7 FLASH EVAPORATOR CHECKOLUI......................................... 6-85 
SSR-8 SMALL CABIN-LEAK ISOL......................................................... 6-87 
SSR-9 RAD ISOL КЕСОМЕКҮ................4Һ1....1... өп үне к кə ек нə к не. 6-89 
SSR-10 Н20 PUMP OPS VIA СРС.................................................. 6-90 
SSR-11 FES FEEDLINE РОНСЕ,............0..0......а...6. шш шə QY 6-91 
SSR-12 AV BAY FIRE РЕСОМЕКҮ/КЕСОМЕІС...................................... 6-93 
SSR-13 ON-ORBIT RAD CNTLR SWITCH.............................................. 6-97 
SSR-14 ECLS COMPUTATION INHIBIT ................................................. 6-98 
SSR-15 RESERVED not used 
SSR-16 FREE WATER LEAKING FROM HUM SEPBP............................... 6-99 
SSR-17 WATER TANK REPRESS/DEPRESS........................................ 6-100 
SSR-18 SMALL SUPPLY H20 LEAK ISOL............................................. 6-101 
SSR-19 WASTE H20 LEAK ISOL............................................... 6-103 
SSR-20 SMALL SUPPLY Н20 LEAK ISOL - WATER TRANSFER 
СОМҒІСУИКАТІОМ.........,....0....Ү10.2..1Д0.е əк нее е кенен кезген кенен. 6-105 
SSR-21 MANUAL RAD BYPASS VALVE CONTROL.............................. 6-107 
ECLS FRP 
ECLS FRP-1 MANUAL CABIN ATMOSPHERE MANAGEMENT.................... 6-108 
FRP-2 POST-FIRE CABIN CLEANUP CONTINUATION....................... 6-109 
FRP-3  FIRE/HAZ SPILL O2 CONTROL................................................. 6-111 
FRP-A  O2LEAK CONTROL .........М.....0000...... а ы ее нее ене кн. 6-114 


ху MAL/ALL/GEN J 


ECLS FRP-5 CABIN AMMONIA CONTAMINATION CLEANUP 
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(ISS AMMONIA ІЕАҚ)............ш. 6-117 
7 ЕРЮ ОЛКЕ К ОЕ ЕТ ЛК К лады қты ЛУ СО eh 7-1 
BFS:ESM INDEX ы uuu uu DRE Qu A A eee ee ОСУ A 7-6 
7.1 ЕС REAC/PMP/STACK Т 
Та а” GRESERVED оаа not used 
7T.1b ‘S69 FC STACK T 1(2,3) N’ -FCSTACKT 1(2,3) НАМЕ POR 7-8 
7.1¢ ‘S69 FC H2 PUMP 1(2,3) — H2 PUMP: Теа аа аьа к, 7-12 
7.2 FC PURGE 
72а: “RESERVED ELE ра ei e a quya Qakay not used 
7.26 ‘FC PURGE TEMP’ — FC PURGE TEMP................................ 7-14 
7.20 ‘FC PURGE SEQ’ = FC PURGE БЕО...........2.......2.... 7-15 
7.3 FUEL CELL 
7.3a  'S69 FC PH 1(2,3) 
‘S69 H2O LN PH’ — FC/H20 LINE pH HIGH ........................ 7-16 
7.36 ‘S69 FC AMPS 1(2,3) 
‘S67 MAIN BUS V A(B,C) 
‘S69 FC VOLTS 1(2,3) — FUEL CELL VOLTS TY, FUEL 
CELL AMPS 14, MAIN 
BUS V A(B,C) Е oen ute oes Eee ы: 7-18 
7:3С. ‘RESERVED нинин ЛЫ ded Дан Aree aks not used 
7.3d ‘S69 FC EXIT T 1(2,3) — FUEL CELL EXIT T T$.......................... 7-23 
7.3e ‘S69 FC COOL P 1(2,3) — FUEL CELL COOL P T+ (Gl eee 7-26 
7.3f ‘569 FC H2O PRI 1(2,3) — FUEL CELL H2O LN T N .................... 7-31 
7.3g  'S69 FC H2O RLF 1(2,3) 
‘S69 FC H20 RLF LINE’ — FUEL CELL H20 RLF 
МУТ T$, FUEL CELL H20 
RLE LNE T ay ee адыры ада 7-32 
7З. “RESERVED Л ni eee eo ee tete u a адын ОМ tes not used 
T.3i ‘S69 FC PRG LN O2(H2) — FUEL CELL O2(H2) PURGE 
ЕМЕТ MM EE 7-33 
7.3] ‘S69 FC O2(H2) FLOW 1(2,3) — FUEL CELL O2(H2) FLOW sucus he 7-34 
7.3k ‘S69 FC H2O RLF НТВ’ — FUEL CELL RELIEF HTR 
ӘМУЛҒА Ее ыыы алады mitte Ты Ы 7-37 
7.31 ‘S69 FC H20 ALT’ — FUEL CELL ALT H20 
RESTE о ы on ee cate ote rc 7-38 
7.3m ‘S69 DELTA AMPS 1(2,3) N? — FC DELTA AMPS 7У............................ 7-39 
7.4 RESERVED 
7.5 АС VOLTAGE/OVLD 
7.5a ‘S67 AC VOLTS 1(2,3) — AC VOLTS 1(2,3) | ea нки аталы 7-42 
7.56 ‘S67 АС OVLD 1(2,3) | — AC OVLD 1(2,3) КОНК КИЛҮ HN 7-47 
7.5¢ ‘S67 АС AMPS 1(2,3) — AC BUS CURRENT HIGH .................... 7-51 
7.6 CRYO 
CRYO TABLE А- CRYO HEATER SWITCH PROCEDURAL 
NOMENCLATURE аа mu dee ыраакы 7-54 
J Oa. RESERVED ss uu ut RIAL i ыы арты aa not used 


7.6b “568 О2(Н2) CNTL P 1(2,3,4,5) 


‘S68 O2(H2) TK P 1(2,3,4,5) – CRYO O2(H2) PRES,TK P laxa nasta 7-55 
HOC. “WRESERVED раза 4: odd Sun да ЫН ЕЛЫ ЙЫ ЫЕ ааваа not used 
7.6d ‘S68 О2(Н2) МАМЕ PRESS’ — O2(H2) MANF P T уклы Мы ашылды жалы 7-59 
706:  IRESERVED? ын ада Кы сунни ка зынаны ы ce tee atts ИЛЫ Ее sasa not used 
7.6f “568 H2 HTR T 1(2,3,4,5) —H2 НТКТ................еш 7-60 
WiOG.. RESERVED адыл ыны нын —————————— tg not used 
oh: (RESERVED: жы nene n os saa s ЫЫЫ A ass not used 
7.6) RESERV ED д ла о e ear PE б жаа кл мА Jo NE VE E g. not used 
7.6) RESERVED. алий рн ЛЕЙ asus ee vce sa oe weg ылы А not used 
7.6k ‘S68 О2 НТК TRP 1(2,3,4,5) — O2 НТК CUR SNSR = TRIP................... 7-61 
7.6! “568 O2 НТК T 1(2,3,4,5)-О2НТКТ..........о 7-62 

7.7 SSPTS PTU (OPCU, APCU 

7.7a “5179 OPCU 1(2) CH A(B) AMPS’ - OPCU CH AMPS uh ага ratos 7-64 
7.76 “5179 OPCU 1(2) СН A(B) VOLT’ - OPCU CH OUTPUT VOLTS asas 7-65 | 
ттс “5179 OPCU 1(2) СН A(B) TEMP’ 

‘S179 APCU 1(2) TEMP’ — OPCU CH TEMP T, APCU TEMP 7............. 7-66 
тта “5179 OPCU 1(2) CH A(B) O OV’ - OPCU CH OUT OVER VOLT 

(Q:OV) TRIP isu uu u iieri en 7-67 


7.7e “5179 OPCU 1(2) СН A(B) | OC’ 

‘S179 OPCU 1(2) CH A(B) | UV’ 

‘S179 OPCU 1(2) CH A(B) О UV’ - OPCU TRIP... 7-69 
7.7f "М 179 АРСО 1(2) OUT VOLT’ - АРСО 1(2) OUT VOLTS Ї}/................ 7-70 
779 "М 179 APCU 1(2) OUT AMPS’ 

‘SM 179 APCU 1(2) IN AMPS’ - APCU OUT AMPS 7, 


АРСО IN AMPS 7............................... 7-71 
7.7h “<5М179 АРСО 1(2) OUT UV’ 
‘SM 179 APCU 1(2) OUT OV’ 
‘SM 179 APCU 1(2) OUT OC’ 
‘SM 179 АРСО 1(2) IN UV’ - APCU TRIP .................. sess 7-72 
EPS SSR 
EPS SSR-1 FC MONITORING SYS (FCMS) ОРЅ........................................... 7-74 
сон (RESERVED 225. аапрриарс,рибамасдлдаы Ен Ыйы area а ылады not used 
SSR-3 FC SHUTDN C&W LIMIT CHANGE.............................................. 7-76 
SSF-4 “<ЕСӘТАМОВҮЗ Su Q саты ote IA IU eee detect ette 7-80 
SSR-5- RESERVED: uyu e eee pee pee ee ree ge dere ba нандары not used 
SSR:6: CEG/IRESTART.;... mores A a Ы вна 7-83 
SSR-7 TWO-PHASE FAN START PROCEDURFE.................................... 7-91 
SSR-8 BUS LOADING - LRU SELECT ................... eene 7-97 
SSR-9: RESERVED... estere eere ЫЛЛЫК uve ua uae euh not used 
EXPLANATORY NOTES FOR BUS LOSS SSRs.................................................. 7-98 
EPS SSR-10 ММА DA (СІ)... 2... ы 7-102 
SSR-11 PPG TCI sasa Мех е ыра ын BRE REIR ба Б Тал АТТЫ 7-112 
SSR-12 МРОТ Ae een aun qve 7-115 
SSR-13 Due" 7-117 
SSR-14 Pe "——————————— ÁÁÉÉÉÉo!—————— 7-118 
SSR-15 FLEGT(Glb) Sos TE 7-121 
SSR-16 ALCI pe C" 7-122 
SSR-17 gusce EET 7-124 
SSR-18 ү Фу КЕЛ -———————Ó—— — 7-124 
SSR-19 MNG 3 УН al И set аА А АА y os 7-125 
SSR-20 AMG A mE 7-126 
SSR-21 [ib 7-127 
SSR-22 OVA GAB n teo ee Tie deed eR AES 7-128 
SSR-23 (QA sineret cerdos ciue cutus o tri qe TING ier t ТЕГЕН 7-129 
SSR-24 RIAT "MEET 7-131 
SSR-25 nq unc 7-131 
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EPS SSR-26 - MNAMES0B. а а NSS SASS A КЫДЫ; 7-132 


SSR-27 -RESERVED uu indt tuos aes Gh ee Saa ы» not used 
SSR-28 БКЕЗЕНКУЕР.........2....0............1.... шө шə əк кенə к кə е к aes к нə. not used 
SSRz29" MNA АТ есини Bes изын A aged МЫ ҒАНЫ Ne 7-134 
SSR-30 ММВ DA2 (СІП......... 7-136 
SSR-31 FPG2 (CIE) ir de eeepc ardere oet en мыл Ыйы red ыры 7-145 
SSR-32 MPC 2312. —————————— 7-149 
SSR-33 APGA ыыы oa ЫА ЫНЫ ДЫҢ сд EATS 7-151 
SSR-34 AB Ernst E EA АЗАН ENGNG PEL EU Poe 7-152 
SSR-35 ЕЕС (CIL) Em 7-155 
55К-36 кел 7-156 
SSR-37 ЕМС2: бсазедимосерй ы ыы ланы ЫР Аы ыны 7-158 
SSR-38 ММО Т а аи оа та 7-158 
SSR-39 uel 7-159 
SSR-40 Mecum 7-160 
SSR-41 MM CA ————————————————— 7-160 
SSR-42 АМО?» саб а алуа МА PA Ри Ps EINES tg AG ES қ таас 7-161 
SSR-43 БАЙЕКЕ ZS asuanata wau ҮГҮС: 7-162 
SSR-44 CQ T5SAS = yz ce esis ar Se cries eie rot te аас ар 7-162 
SSR-45 (ouo m "Lc 7-163 
SSR-46 RUP E a MT TRIER аа 7-165 
SSR-47 Ana Np MEE 7-166 
SSR-48 MESOB xxiii reete ertet ны Налы ЫЫЫ 7-167 
SSR:49a. RESERVED eie not used 
SSR-49b RESERVED ........... eI eee nm nennen nenne Qa енеге SS 2, not used 
SSR-496- MNB AT у... gi ctore tot ieee eoe onte иа asuy s Ау 7-169 
SSR-50 ММСПАЗ(СІ)......... Шы 7-170 
SSR-51 ЕРСЗ (CI) о ET 7-178 
SSR-52 MBPS maU Ee eue e S Sm АРА ЕР a y КОО 7-181 
SSR-53 AP021222 ek BA 222 КОО dire ГГ О ТУ, 7-183 
SSR-54 APCO T mE 7-184 
SSR-55 БІЕСЗЭХСЛЕ аны ене ior ope tea eR vids 7-187 
SSR-56 AEG 3: ЕИ АО САТ d E ie 7-188 
SSR-57 ЕМСЗ PME 7-190 
SSR-58 uec 7-190 
SSR-59 MM G4 uoi ee ttt Lene ы bee pote ты маға ты eso eee bete Pe ee add 7-191 
SSR-60 АМО Зе ел сл ЫС D bsec e d 7-192 
SSR-61 R4 2 ЖК КЕ КА a Ac aeui 7-193 
SSR-62 O TOS) sz EE 7-194 
SSR-63 (Oum ЛО ООО ЛГ ЛЛ ОТ ГУГЛ 7-194 
SSR-64 БОТАЙ TL адақ a КАЛК Baie ON йл 129 ылы А лы 7-196 
SSR-65 АЛ ЖЕКЕН Ны 7-196 
SSR-66 МЕВОБ Б аы ышын из eld ынаны анты а лен ыты талының 7-196 
SSR-70 ЕЅЅ1ВС DAI (СІ). о... 7-198 
55К-71 FP&EGIZ LI IRE eee ERREUR 7-200 
SSR-72 иекке КТГ i tene 7-200 
SSR-73 МЕВӨВ: niit hay eate атата та КЫЫ ны 7-201 
SSR-74 ED (СШ ака ett rc evt qt a ae 7-202 
SSR-75 ONS SRA root xus toe toe dome eo обара 7-203 
SSR-80  ESS2CA ПА2 (СЇ ын иы HII 7-205 
SSR-81 ЕР&ЕС2 Ec 7-207 
SSR-82 eue 7-207 
SSR-83 ЕРСІ ат ло A 7-208 
SSR-84 OMOR Ta КЕТ” 7-209 
SSR-85 MEO RT s e a cates nee алалы ыры 7-210 
SSR-90. (ESS3AB.DA3 (CI ra A гий 7-211 
SSR-91 PROC 0 er e eo ASTR e Lies tt ort а 7-212 
SSR-92 МРСЗ (CIE) ыбыр ch er eee aiutare rh eggs 7-213 
SSR-93 DABEI 7-214 
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EPS 


SSR-94 

SSR-95 

SSR-100 
SSR-101 
SSR-102 
SSR-103 
SSR-104 
SSR-105 
SSR-106 
SSR-107 
SSR-108 
SSR-109 
SSR-110 
SSR-111 
SSR-112 
SSR-113 
SSR-114 
SSR-115 
SSR-116 
SSR-117 
SSR-120 
SSR-121 
SSR-122 
SSR-123 
SSR-124 
SSR-125 
SSR-126 
SSR-127 
SSR-128 
SSR-129 
SSR-130 
SSR-131 
SSR-132 
SSR-133 
SSR-134 
SSR-135 
SSR-136 
SSR-137 
SSR-140 
SSR-141 
SSR-142 
SSR-143 
SSR-144 
SSR-145 
SSR-146 
SSR-147 
SSR-148 
SSR-150 
SSR-200 
SSR-201 
SSR-202 
SSR-203 
SSR-204 


FRP-1 
FRP-2 
FRP-3 


CNTLAB2: L au aina Mona Aaa Шарын 
©ОМТЕАВЗ Lagu anatata a Ea nala qashan baie d 
CONTE BO аон aha ТТТ 
e IN ec c ТН” 
ЄМТЕВЄЗ ЕНГЕННЕН ТТТ 
СМЕСА нан КЕКЕТІП ы 
S Igne РИНЕ 
ОМТИСАЗ RE 
CONTROL BUS - PANEL WIRING MATRIX ................. 
POT coins Pm 


ACZ ROS/EMGO2.: сынынан циын инин Шынаа 
АОЗВСӘЛЕМОҘ: 42 өрден аныны ырыныз 
АСТРОРАМО Танаа к рк нс: 
АС2РОРТАМС2> 5250 tone rt rtr Dea Ee coc Deeds 
AGS POD/AMGO у... ши ыиы ныны MERO ERE 
MNA/B POD/AMC1.................. praebebat ....... 
ММВ/С:РОРТАМ(С22;22 rats eerta inte саны ннн Өө 
MNGIA POD/AMGS a itii dE шайны уны рынын 
ALTERNATE PRIMARY PAYLOAD PWR ...................... 
AC PWR TRANSFER CABLE ........................................ 
CRYO HTR MANUALE-OBS вен ttn eco алара 
PREFEIGHT TEST BUS USE... ttr rte нөө 
APCUIREC OVEERY use s rho Tho Radon bte nt tut а REA 
OPCU FAULT ISOLATOR TRIP RECOVERY. ................ 


IMU REFERENCE RECOVERY AFTER GNC GPCs IPL'D 
RECOVERY umn таныла алады 

IMU RECOVERY WITH AT LEAST ONE IMU AS 
GOOD:IREFERENGE сырды ден Өкен ерер RI GE 
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GNC SSR 


GNC SSR-1 ACTIVATE IMU(s)........................ a aa... ..... 
СМС SSR-2 MATRIX (TORQUE) ALIGN USING HUD STAR DATA ..... 
GNC SSR-3 ALIGN USING STR ТККК STAR DATA.............. 
GNC SSR-4 IMU DATA.................................... 
GNC SSR-5 RESERVED... анаан Sekt ret ЫБЫКЕ ЫШЫ КЫ 
GNC SSR-5. - RESERVED ненна Sehr ur REEL КЫ ЫКЫ КЫНКЫ 
GNC SSR-7 RESERVED диде нде riim in brun НААД iU OH RE 
GNC SSR-8 POSITION OMS THROUGH СС........................................ 
GNC SSR-9 RM DESELECTION OF FAILED OPEN THC CONTACT .. 


RADIATOR POWER CONFIGURATION .................. eene 
РЕВО POWER/MDM СОМҒІСОКАТІОМ.........еа 


9.1 PLB DOORS 
9.1а NO MOTION/'OP/CL' NOT BLANK/O' OR ‘C'R 


MICROSW = 1 AFTER DRIVE INITIATION.................................. 
9.1b | '?' DISPLAYED IN 'OP/CL' COLUMN .................. enn 
Әле PBD SEQ FAIL. ымымен қадар еле да eit ates ies edax Ets 
914 LATCH GANG NOT ‘OP’ IN SINGLE МТК TIME ........................... 
9.1e ‘CL’ IN SINGLE МТК ТІМЕ............................ 
9.11 DOOR NOT ‘OP’ IN SINGLE МТК ТІМЕ........................................ 
9.1g ‘CL’ IN SINGLE MTR МЕ еннен авнаа 
ӘЛІП. PBD CONFIG uu ушинши ntn treu аараан аи Rex ERIT EI ЫН 


9.2 RADIATOR 
9.28 КАР LAT CNTL PORT(STBD) tb NOT LAT IN 60 SEC 


OR REE IN. 30 SEQ аа аа ена наадан И 


9.20 RAD CNTL PORT(STBD) tb NOT DPY OR STO WITHIN 50 SEC 


AND 'NO:MOTIOLN Ke 


9.3 KU ANT 


9.3a "KU. ANT tb NOT DPY IN 46 SEQ iicet rhe m er prre Rene eoru tir 
9.3b NOT STO IN SE SEQ, а бына да ороо а ано 
9.3c GIMBAL ANGLES INCORRECT AFTER 50 SEC ........... 


9.4 MEC ROEU 
94а КОЕП DEMATE - tb NOT REL, MICROSW IND NOT NOMINAL, 


OR SINGLE MTR DRIVE TIME..................... Pt 


9.4b КОЕП MATE - tb NOT LAT, IND МОТ NOMINAL, OR 


SINGLE MTR DRIVE TIME: iniri Qu teta x tet corretti a 


9.40 КОЕО RELEASE -tb NOT REL, IND NOT NOMINAL, 


OR SINGLE MIR DRIVE TIME.................... a o o i а» 


9.4d | ROEU LATCH - tb NOT LAT, IND NOT NOMINAL, 


OR SINGLE МТК DRIVE TIME ntt n toner ret tnr 


9.46 ROEU RELAX - tb NOT NOMINAL, IND NOT NOMINAL, 


OR SINGLE МТК DRIVE МЕ. „саа оаа 


9.4£ | ROEU ELEC CONT - tb NOT NOMINAL OR IND 


NOT NOMINAL ¿aa нагы i peras Fe ehe SEC Exe алан тан ao 


MECH SSR 


MECH SSR-1 PORT(STBD) RAD OPS................... iie eut in M argo 
SSR-2 CONTINGENCY РЕВО СІОЅОКЕ.................................. 
SSR-3 SIMULTANEOUS PLBD СІ............................................. 
55К-4 РЕВО CHECKOUT AFTER MDM CHANGEOUT ............ 
SSR-5 CONTINGENCY KU-BD ANT DIRECT STOW (CIL)...... 
55К-6 РЕВО CL MICROSW FAILURE WORKAROUND ........... 
SSR-7 KU-BAND ANTENNA DPY/STO MICROSW FAILURE... 
SSR-8 RAD DPY/STO MICROSW FAILURE WORKAROUND... 


XX 


ees not used 
5120. not used 
ads not used 
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RCS SCHEMATIC 2552. ға зын do К а rrnirrrrrrrn, 10-3 
10.1 RCS JET/DLMA/PWR 
10.1a ‘L(R,F) RCS (L,U,D,R,A,F) JET’, ‘F(L,R) RCS TK P”, 
'F(L.R) RCS LEAK’ us sa ee recede cfd КИР aa tait 10-4 
10.1b ‘RM ОМА МАМЕ ас еа е оаа анна 10-10 
ТОМЕ: PROS PWRIERIES och оь и ољ 10-11 
10.2 RCS VLV MISCOMP 
10:24 RCS VEV р aa КК nit Thee ICE d 10-12 
10.2b tb AND sw POSITION DISAGREE ............................................ 10-15 
10.3 RCS PRPLT THERM/SYS 
10.За "ӘВӘРЕРЕГТЕНМЕНСЕ Mm 10-16 
10:35: “G23. RCS SYSTEM F(L, RP а etd 10-17 
RCS SSR 
RCS SSR-1 RCS MIXED XFEED MEM ВЕАОМВІТЕ...................................... 10-20 
SSR2- HOT FIRE ес а e e ee e tog 10-22 
SSR-3 AFT RCS МАМЕЛ ЕС PRESS, ВЕАР/У/ВЇТЕ................................ 10-25 
SSR-4 STAGED, МАМЕ КЕРКЕ58..............40.4....1411 0 папа та ы 10-27 
SSR-5 LEAKING RCS PRPLT/He ВОВМ....22.........Ш1 алата та ааа 10-28 
ES КОО О ОО Т T 11-1 
ВЕФБӘМИМВЕК ыным абы Аы haha tubuh aa añu 11-2 
OMS SCHEMATIC tno rede stas a caret aa eaten Meo, 11-3 
11.1 ЦВ) OMS 
Tia: “EIR OMS TKR dT 11-4 
11.2 OMS SW/VLV MISCOMP 
РЕ POMS AWD EN CC Z тт оо 11-10 
11.2b tb AND sw POSITION DISAGREE............. es 11-12 
11.3 OMS PRPLT THERMAL 
11.3a ‘S89 PRPLT THRM OMS’ - PRPLT THRM ОМЗ...................................... 11-14 
11.3b (see Note A) -THRM PRPLT ced centena n 11-15 
11.3с ‘S89 PRPLT THRM POD’ – PRPLT THRM РОР...................................... 11-16 
OMS SSR 
OMS SSR-1 MIXED ХЕР: OMS PRPLT FAILURE ............ c 11-18 
Л а RU 12-1 
12.1 RMS C/W 
12.1a C/W LT(S) ON, BUT RMS MSTR ALARM LT/TONE ОЕЕ......................... 12-4 
12.1b MULTIPLE C/W LTS AND PDRS MSGS ........... es 12-5 
1246 OCA INNS LET е cate euch СИНА 12-6 
12.1d ABE LT – S96 PDRS ABE COMM(SY, SP, EP, WP, WY, WR)......... 12-8 
12.1e CONTR ERR LT - S96 PDRS CNTL SY(SP, EP, WP, 
WY, WR) OR PDRS CNTL РОВ....................... 12-19 
NOTEA 


The identified MAL represents a support procedure that is entered from other 
procedures or on MCC call 


xxi MAL/ALL/GEN J 


12.1f CAV GPC DATA LT OR ВСЕ BYP MCOIU.................. eee 12-22 


12.1g CHECK ORT ET оа ҚЫЛЫ а ады ee tete 12-24 
12.1h — S96 PDRS CKCRT D.......................................... 12-26 
12.1i - S96 PDRS TEST SPA......................................... 12-27 
12.1j — S96 PDRS CKCRT SY(SP, EP, WP, 
WY WR): дуадан ыда дары t ete ағы» 12-31 
12.1К = 596 PDRS CKCRT ЕЕ........................................ 12-33 
12.11 - 596 PDRS СКСВТТСК.................................... 12-36 
12.1m - S96 PDRS СКСВТ НС ....................................... 12-37 
12.1n — PDRS SLIP SY(SP, EP, WP, WY, WR, ALL)...... 12-38 
12.1o - 594 PDRS WR К................................................ 12-39 
12.1р - PDRS TEST BRK(C/W, NMI, FS, LOSS)............ 12-40 
12.1q - 596 PDRS CKCRT FS........................................ 12-42 
12.1r RELEASELT —PDRS REL ..........:... cR eee nennen 12-43 
12.1s — PDRS REL (CUE CARD EXECUTED)................ 12-44 
12.1t DERIGIDIZE LT — PDRS DERIG ................ eee 12-45 
12.1u — PDRS DERIG (CUE CARD EXECUTED) .......... 12-46 
12.1v PORT TEMP LT —PDRS TEMP PORT ............................................ 12-47 
12.1w STBD TEMP LT - PDRS TEMP STBD............................................. 12-49 
12.2 RMS D&C 
12.2а MSTR ALARM ON, BUT C/W LT(S) OFF .................. esses 12-52 
12.2b BRAKES - ON, BUT BRAKES tb — OFF.................................................... 12-53 
12.2c — OFF, BUT BRAKES tb — ON................................................... 12-54 
12.2d SAFING - AUTO, BUT SAFING tb – bp..................................................... 12-55 
12:26: -RESERWVED::: e rei testes eet а bete нымы bua not used 
122 :RESERWVED):... tette rt e dere br а e eed not used 
12.2g SELECTED MODE ANNUN - OFF OR ALL A8 LTS – OFF...................... 12-57 
12.2h SHLDR BRACE REL tb — bp AFTER CMD................................................ 12-59 
12.3 END EFFECTOR 
12.3a EE FAILS ТО GRAPPLE CONSTRAINED PL IN EE MODE - AUTO ....... 12-60 
12.3b EE FAILS TO RELEASE/DERIGIDIZE CONSTRAINED PL IN 
Mu OBEPUHuem асар аннан ылы ықы Аы анадан; 12-62 
12536. RESERVED: u St yusa tec eet м eet cete e tee tate lote Dose ts not used 
Te o -ВЕЅЕВМЕЮ idee ok ice ett шарлы а EDD E ERE EB: not used 
12.3e EE FAILS TO RELEASE IN EE MODE - МАМ........................................... 12-67 
12.3f DERIGIDIZE/EXTEND IN MANUAL.................................... 12-69 
12.3g MULTIPLE EE tb ABNORMAL WHILE NO EE CMDS 
(EE MODE — AUTO OR MANJ).............................. Hee 12-71 
12.3h EE tb ABNORMAL WHILE EE MODE OFF ............................................... 12-73 
12.3i CAPTURE SEQ ABORTED (CUE CARD EXECUTED) ............................ 12-75 
12.3) NO AUTO RELEASE (CUE CARD ЕХЕСОТЕО)....................................... 12-76 
12.3k NO MANUAL RELEASE (CUE CARD EXECUTED).................................. 12-78 
12.31 DERIGID (CUE CARD EXECUTED)................................... 12-80 
12.4 RMS OPS 
12.4a АКМ RESPONSE ABNORMAL IN MANUAL MODES .............................. 12-82 
12.4b AUTO MODES.................................... 12-84 
12.4c JOINT RESPONSE ABNORMAL IN SINGLE MODE................................. 12-86 
12.4d DIRECT MODE................................ 12-89 
12.5 MPM/MRL 
12.5a MPM DPY - tb NOT DPY, IND NOT NOMINAL, OR 
SINGLE MTR DRIVE ТІМЕ..........Т............1. 6 шə нен ке ннен нн 12-92 
12.55 MPM STO - tb NOT STO, IND NOT NOMINAL, OR 
SINGLE MTR DRIVE TIME............... нса нса ынан enne 12-94 
12.5¢ MRL REL - tb NOT REL, IND NOT NOMINAL, OR 
SINGLE MTR DRIVE ТІМЕ..............0.0....0...00. ап кен ннен ннен. 12-96 
12.5d MRL LAT - tb NOT LAT, IND NOT NOMINAL, OR 
SINGLE MTR DRIVE TIME.......................................... иен еее ны ннн нө. 12-98 
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12.5е PORT(STBD) RMS КЕТЕМ LATCHES R-F-L tb — bp 
WHEN CRADLED 
12.5f PORT(STBD) RMS КЕТЕМ LATCHES R-F-L tb — gray WHEN 
UNCRADLED 


PDRS SSR 
PDRS SSR-1 
SSR-2 
SSR-3 
SSR-4 


MPM MTR INHIBIT DISABLE 
RESERVED... nau ate etit 
BACKDRIVE TECHNIQUE - JOINT FREE 
RMS IFM D&C КІТ... erre 


xxiii 
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APU/HYD 


АРЫ/НҮП$СНЕМАЛ eM 1-3 
1.1 APU 
1.1а APU FUEL QTY J, APU FUEL TK P 7}... 1-6 


1.1b APU FUEL T: TK SURF J, TK HTR N, TEST LN 12) 10; 
FEED LN Ñ}, PUMP IN NV, PUMP DRN LN 1(2) 7 
PUMP OUT 72, PUMP BYP LN 74, GG í. LN N; 


H20 LN INJ ТІ); ———————————— 1-7 
idc APU FUEL TK VLV T T$....... centenar et eh ық ақшама sah ede ite 1-9 
1.2 HYD 
12a “RSVR РФ, ACCUMP T. unten датасына ны ыы es 1-10 
1:2b: "BY DIRS VIR QTY [Tusuna s aaa kata ranka арылды 1-11 
1.3 THERMAL HYD 
1.За HYD CIRC PUMP PIS" 1-14 
APU/HYD SSR 
APU/HYD SSR-1 CIRC PUMP PRESS XDCR FAILURE 
AWORKAROUND):... tees ota ated etu арыны ындағы 1-16 
SSR-2 SIMULTANEOUS CIRC PUMP ON/GPC OPS...................... 1-16 
SSR-3 CIRC PUMP XDCR FAILURE WORKAROUND .................... 1-17 
SSR-4 APU FUEL TK P XDCR FAILURE WORKAROUND ............. 1-19 
SSR-5 LEAK (NONISOLATABLE) (CIL)......................... 1-20 
SSR-6 FU TK SURF T XDCR FAILURE WORKAROUND ....... 1-22 
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APU/HYD 


Y 


APU/HYD 


mama 
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APU/HYD 


u L 
u L 
| ау 
[-8-8-8-28-N-N-N-N-N-W-N-N-E-N-E л 


CNTLR PWR H 
AUTO SHTDN + 


[3 BLR М2 SPLY 


RZA 
[од 
Eom] [x 
Proceed 
(52294 


x| 


PRIORITY VLV 5 


x| 5 4 
E AT 2600 PSIA 24 
ku x x x 
— = 
x] x 
[e] 
x ар x 
х 
X| 
х 
mm 
© х 
x x x x 
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MAL/ALL/GEN J 


APU 


1.1 


APU 


1.1 


APU/HYD 


586 APU 
FUEL 1(2,3) 


If: 
APU 1(2,3) FUEL 
QTY < 50% or 
APU 1(2,3) 
FUEL TK P 
< 100 psia 
> 350 psia 


SM2 APU 
1(2,3) 


If: 
APU 1(2,3) FUEL 
QTY < 20% 


Nominal Config: 

(R2) 

APU OPER 
1(2,3)- OFF 

APU FU TK VLV 
1(2,3) - CL 
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1.13 APU FUEL QTY 4 
APU FUEL TK P TY 


SM 86 APU/HYD 


e Match indications in chart to determine 


failure 
FAILURE 


XDCR 


APU/HYD 
SHIFT OR. ]—- APUHYD 
FAILURE (1) pes 


HYDRAZINE APU/HYD 5 
OR М2 SSR-5 
LEAKING steps 1 to 4 


N2 LEAKED 
OUT 


HYDRAZINE 
LEAKED 


SSR-4 


SHIET RD |» APU/HYD 


FAILURE 


©) Puts qty 
computation in error. 
FUEL OUT P XDCR 
may be substituted in 
fuel qty calculation 


MAL/ALL/GEN J 


APU/HYD 


SM 
ALERT 
$88 APU 
TANK T 1(2,3) 


If APU FUEL T: 
TK SURF 1(2,3) 
« 45 degF or 
TK HTR 1(2,3) 
« 45 degF 
> 140 degF 


S88 APU 
FU LN 1(2,3) 


If APU FUEL T: 

TEST LN 1 1(2,3) 

« 45 degF 

> 110 degF or 
TEST LN 2 1(2,3) 

« 45 degF 

> 150 degF or 
FEED LN 1(2,3) 

« 45 degF 

> 120 degF or 
PUMP IN 1(2,3) 

« 45 degF 

> 125 degF or 
PUMP DRN LN 1 

1(2,3) 

« 43 degF 

> 95 degF or 
PUMP DRN LN 2 

« 43 degF 1(3) 

« 48 degF 2 

> 140 degF 1(3) 

> 195 degF 2 


S88 APU 
FU PMP 1(2,3) 


If APU FUEL T: 
PUMP OUT 1(2,3) 
« 50 degF 
> 210 degF or 
PUMP BYP LN 
1(2,3) 
< 60 degF 
> 200 degF or 
GG SPLY LN 
1(2,3) 
< 60 degF 
> 200 degF 


588 APU 
H20 T 1(2,3) 


If: 
H2O LN INJ 
< 40 degF 1(2,3) 
> 110 degF 1(3) 
> 190 degF 2 


Nominal Config: 

(A12) 

APU HTR GAS 
GEN/FU PUMP 
1,2,3 (three) — 

A AUTO(B AUTO) 

APU HTR TK/FU 
LN/H2O SYS 

1А,2А,ЗА 
(three) — 
AUTO(OFF) 

1B,2B,3B 
(three) — OFF 
(AUTO) 

(R2) 

APU CNTLR PWR 
1,2,3 (three) — 
OFF 
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APU FUEL Т: TK SURF J, TK НТВ WN, 
TEST LN 1(2) TY, 

FEED LN 7}, PUMP IN ТҮ, 
PUMP DRN LN 1(2) 1, 
PUMP OUT T$, PUMP BYP LN WN, 
GG SPLY LN TV; H20 LN INJ TY 


Deactivate all 


APU fuel htrs 


(A12) 
APU HTR TK/FU 
LN/H20 SYS 

e 1A,2A,3A — OFF 
• 1B,2B,3B — OFF 
APU HTR GAS 
GEN/FU PUMP 

e 1,2,3- OFF 


unaffected htrs per 
previous config 
(Refer to SM FDA 
THERMAL LIMITS 
TABLE) 


ORB PKT 
C/L, APU 
FUEL T 


SM 88 


APU/ENVIRON 
THERM 


Param(s) off-scale 
high (H) or low (L) 
(Refer to SM FDA 
THERMAL LIMITS 
TABLE) ? 


| 6 |xpcR 


FAILURE 


APU/HYD 
SSR-6 


e Continue normal 
ops 


NO Param(s) high 


(Т) 


Param(s) low (4) 


e Switch to 
alternate htr for 
affected sys 
(Refer to SM FDA 
THERMAL 
LIMITS TABLE) 


Affected temp(s) 
returns within 
limits ? 


EXTREMELY 
COLD 
ENVIRONMENT 
OR XDCR SHIFT 


THERMOSTAT 
FAILED ON OR 
HTR SHORT 


CAUTION 


Do not reactivate 
affected htr sys 


«ҮМСС for affected 
htr config 


THERMOSTAT 
CKT FAILED OFF 


Transducer 
shift or failure 
causes erroneous 
fuel qty 
computation. 

Fuel tank 
temperature 
constant will be 
substituted in 
calculation 


MAL/ALL/GEN J 


APU/HYD 1.1b 


FUEL T 
TK SURF 
TKHTR 
TEST LN 1 
LN 2 
FEED LN 
PUMP IN 
DRN LN 1 
LN 2 


H20 LN INJ 


FUEL T 
PUMP OUT 
BYP LN 
GG SPLY LN 
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SM FDA THERMAL LIMITS TABLE 


SWITCHES 


(A12) 

APU HTR TK/FU 
LN/H20/SYS 
1B(2B,3B) - 

AUTO(OFF) 
1A(2A,3A) — 
OFF(AUTO) 


(A12) 

APU HTR GAS GEN/ 
FU PUMP 1(2,3) – 
B AUTO(A AUTO) 


(2) If subsequent 
failure occurs in 
remaining htr ckt, 
consult MCC 


(з) SYS 2 upper 
limit is 195 degF; 
lower limit is 48 degF 


Ө) Because of 
xdcr location, FU 
PUMP DRN LN T1 
and T2 may not be 
equal. Generally, T2 
will be higher than 
T1, which is more 
evident on SYS 2 


G) SYS 2 upper 
limit is 190 degF 


MAL/ALL/GEN J 


APU/HYD 


S86 FU TK 
VLV 1(2,3) 


SM2 FU TK 
VLV APU 


If: 

APU 1(2,3) FUEL 
TK VLV A(B) T 
< 45 degF 
> 140 degF 


Nominal Config: 
(A12) 
APU HTR TK/FU 
LN/H20 SYS 
1A(2A,3A) — 
AUTO(OFF) 
1В(2В,3В)- OFF 


1(2,3) - OFF 
APU FU TK VLV 
1(2,3) - CL 
cb APU FU TK VLV 
ENA 1A(2A,3A) – 
cl 
ENA 1B(2B,3B) – 
cl 
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1.1с APU FUEL TK VLV T TY 


eVAPU FUEL TK 
VLV A(B) T: 


0 (L) 250 (H) 


“р 


Select 


alternate htr 


(A12) 

APU HTR TK/FU 

LN/H20 SYS - 

e 1A,2A,3A 
OFF(AUTO) 

• 1B,2B,3B 
AUTO(OFF) 


Temp returns 
within limits ? 


YES 


THERMOSTAT 
FAILURE 


© 


XDCR 


FAILURE 


alternate htr 


(A12) 

APU HTR TK/FU 

LN/H20 SYS – 

e 1A,2A,3A 
OFF(AUTO) 

• 1B,2B,3B 
AUTO(OFF) 


Temp returns 
within limits ? 


THERMOSTAT 
FAILURE 


7 | Open aff cb 


(R2) 

• cb APU FU TK 
VLV ENA 1(2,3) 
А(В) - ор 

Temp stops 

increasing ? 


YES 


APU FUEL 
TK VLV FAILED 
OPEN 


(Q) MCC has 
access to alternate 
Xdcrs 


Normal 
operation of APU 
available through 
other fuel tk vlv 


NO XDCR SHIFT 
OR EXTREMELY 
COLD THERMAL 
ENVIRONMENT 


XDCR SHIFT 
OR EXTREMELY 
HOT THERMAL 
ENVIRONMENT 


MAL/ALL/GEN J 


HYD 


1.2 


HYD 


1.2 


APU/HYD 


$86 RSVR/ACC 
P 1(2,3) 


If: 

HYD 1(2,3) 
ACCUM 32 < P 
< 1930 psia 

and/or 

HYD 1(2,3) RSVR 
2 < P «28 psia 


BFS 


SM2 HYD 
ACCUM 
P 1(2,3) 


If: 

HYD 1(2,3) 
ACCUM 32 < P 
< 1930 psia 

and/or 

HYD 1(2,3) RSVR 
2«P «28 psia 


Nominal Config: 

(R2) 

HYD MN PUMP 
PRESS (three) — 
NORM (LO) 

HYD CIRC PUMP 
(three) - GPC 
(ON,OFF) 

(R4) 

HYD BRAKE ISOL 
VLV 1,2,3 - GPC 
(tb-CL) 

LG EXTEND ISOL 
VLV - GPC 
(tb-CL) 

(А12) 

HYD CIRC PUMP 
PWR 1 - MNA 

2—MNB 
3 – ММС 
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1.2а RSVRPJ,ACCUMP L 


ORB PKT C/L, HYD ACCUM (RSVR) PR LOW 


(102) 


(R2) 

«ҮНҮр CIRC 
PUMP 1(2,3) — 
ON 


SM 86 APU/HYD 
e Confirm HYD 
CIRC PUMP P 


HYD B/U P > 100 
psia ? 


alternate pwr 


(A12) 

“ HYD CIRC 
PUMP 
1(2,3) - MNB 
(MNC,MNA) 


e Wait 30 sec 


CIRC PUMP P 
(HYD B/U P) » 100 
psia ? 


(R2) 

e Aff HYD CIRC 
PUMP 1(2,3) - 
GPC 

e Wait 90 sec 


CIRC PUMP P 
(HYD B/U P) » 100 
psia ? 
eVHYD RSVR QTY 
1(2,3) reading 
HYD RSVR QTY 
HYD 1(2,3) 1(2,3) decreasing ? 
CIRC PUMP NO 


FAILURE 
Leave Pump 
ON 


E Turn off aff 


Circ Pump 


(R2) 

“ HYD CIRC 
PUMP 
1(2,3)- OFF 


ES 1.2b| 7 | 


(1) ACCUM P is 
maintained 
automatically when 
Circ Pump sw is in 
GPC. At ACCUM 
P « 1960 psia or 
RSVR P « 32 psia, 
Circ Pump is 
commanded ON. If 
after 2 min ACCUM P 
> 1960 psia or 
RSVR P > 32 psia, 
Circ Pump is 
commanded OFF 


© ACCUM P 
MGMT software is 
designed to turn on 
Circ Pump before 
pressure decay 
causes FDA alarm to 
ring, if Circ Pump sw 
is in GPC 
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APU/HYD 


$86 HYD RSVR 
Q 1(2,3) 


If: 
HYD RSVR 
QTY 1(2,3) 
< 40% or 
> 95% 


Nominal Config: 

(L4:O) 

cb AC1 ®B HYD 
QTY 1- cl 

cb AC2 ФВ HYD 
QTY 2- cl 

cb AC3 ФВ HYD 
QTY 3- с 


APU OFF Config: 

(R2) 

HYD MN PUMP 
PRESS (three) — 
NORM 

HYD CIRC PUMP 
(three) — GPC (ON) 

BLR CNTLR/HTR 
(three) — A(B) 

BLR PWR (three) — 
OFF 

BLR N2 SPLY 
(three) — OFF 


(R4) 

HYD BK ISOL VLV 
(three) - GPC 
(tb-CL) 

LG EXTD ISO ММ - 
GPC (tb-CL) 

HYD MPS/TVC ISOL 
SYS (three) - GPC 
(tb-CL) 
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BFS 
SM2 HYD QTY 
1(2,3) 
f: 


SM 86 APU/HYD 
«ҮНҮр RSVR QTY 
1(2,3) 


HYD RSVR QTY 
1(2,3) = 0 (or L) ? 


Turn on aff circ 

pump 

(R2) 

e HYD CIRC PUMP 
1(2,3) - ON 


(CRT) 
HYD B/U P 1(2,3) 
> 100 psia ? 


NO 


HYD FLUID 
DEPLETED 


Turn off aff circ 

pump 

(R2) 

e HYD CIRC PUMP 
1(2,3) - OFF 


1.2b HYD RSVR ОТҮ N 


eVHYD RSVR QTY 
on other systems 


Another system 
quantity low ? 


HYD RSVR QTY 
1(2,3) decreasing ? 


eVHYD RSVR QTY 
on other systems 


Another system 
quantity abnormally 
high or increasing ? 


LOW QTY 
SYSTEM LEAKING 
INTO HIGH QTY 
SYSTEM(S) 


ES QTY XDCR 


OR cb FAILURE 


e Return circ pump 
to original 
configuration 


ЧАК Hyd Qty cb 


and report status to 
MCC 


(L4:0) 


«Үс AC1(2,3) ФВ 
HYD QTY 1(2,3) 


QTY XDCR 
FAILURE 


XDCR SHIFT 
OR THERMAL 
CONTRACTION 
MORE THAN 
EXPECTED 


© 


NO в | ҰМ position. 


Do not reconfig 


(R4) 

eVHYD ВК ISOL 
VLV 1(2,3)- GPC 
(tb-CL) 

eVHYD MPS/TVC 
ISOL SYS 
1(2,3)- GPC 
(tb-CL) 

If system 1 aff: 

«УС EXTD ISO 
VLV — GPC 
(tb-CL) 

LG EXTD, BK, and 

MPS/TVC ISOL 

VLVS closed ? 


pump in low quantity 
system 


“ HYD CIRC PUMP 
1(2,3)- OFF 


Normal 
operating qty approx 
60%, but compare 
qty with previous 
reading 


© Circ pumps or 
APUs must be 
operating in order to 
operate LG EXTD, 
BK, and MPS/TVC 
ISOL VLVS if reqd 


© If BFS SYS 
SUMM 2, use HYD 
PRESS 1(2,3) 


©) May be possible 
to pump fluid from 
high to low system by 
pressurizing high qty 
system relative to low 
qty system 
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APU/HYD 


pump and close 
hydraulic isolation 
valve(s) on aff 
system 


(R2) 

e HYD CIRC PUMP 
1(2,3)- ON 

e Wait 10 sec 


(R4) 
HYD BK ISOL 
VLV 1(2,3) — CL 
Hold 5 sec, 
ЖЫ — CL 
LG EXTD ISO 
ММ - CL 
Hold 5 sec, 
ЖЫ — CL 
HYD MPS/TVC 
ISOL SYS 
1(2,3) - CL 
Hold 5 sec, 


(CRT) 
(Aff) HYD RSVR 
QTY decreasing ? 


ISOLATABLE 
HYD SYSTEM 
LEAK, 
DOWNSTREAM 
OF ISOLATION 
VALVE 


e Return circ pump 
to original 
configuration 
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1.2b (Cont) 


ISOLATABLE HYD 
SYSTEM LEAK 


CAUTION 


Possible leak 
downstream of 
elevon or RSB 
Switching valve that 
eventually will affect 
all HYD systems 


Turn off aff circ 

pump 

(R2) 

* HYD CIRC PUMP 
1(2,3) - OFF 


(5) Hyd system 
may be lost for entry 
depending on the 
size of leak. Sys 
should remain OFF 
unless another 
System lost 


Valve must be 
closed manually after 
automatic opening 
during entry 


If leak isolated 
by aff MPS/TVC 
ISOL viv, do not 
open aff vlv for 
SSME HYD 
REPRESS during 
entry 
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THERMAL 
HYD 


= 
° 


APU/HYD 1.3a HYD CIRC PUMP P | 


(Q) SM ALERT 


ORB PKT C/L, HYD CIRC occurs every time 


THERMAL 
HYD 


= 
оз 


PUMP PRESS LOW 


SM 
ALERT 


$87 CIRC PMP 
P 1(2,3) 


If: 
(R2) 
HYD CIRC PUMP 
1(2,3)- GPC 
and 
SM S/W issued ON 
command 
and 
HYD 1(2,3) CIRC 
PUMP P < 100 
psia 
or 
HYD CIRC PUMP 
1(2,3)- ON 
and 
HYD 1(2,3) CIRC 
PUMP P < 100 
psia 


Nominal Config: 

(R2) 

HYD CIRC PUMP 
1,2,3 (three) — 
GPC(ON) 

(A12) 

HYD CIRC PUMP 
PWR 1 – MNA 

2 — ММВ 
3 - MNC 


09/23/08 


Inoperative Circ 
Pump may be 
damaged and may 
generate excessive 
Hyd Temps if ON 
for > 60 sec 


Turn off Circ 


Pump 


(R2) 

* (Aff) HYD CIRC 
PUMP 1(2,3) – 
OFF 


Select 


alternate pwr 


(A12) 

“ HYD CIRC 
PUMP PWR 
1(2,3) - MNB 
(MNC,MNA) 


(R2) 


* (Aff) HYD CIRC 
PUMP 1(2,3) — 
ON 


e Wait 30 sec 


HYD CIRC PMP P 
(HYD B/U P) » 100 
psia ? 


CIRC PUMP 
FAILURE 


(R2) 

* (Aff) HYD CIRC 
PUMP 1(2,3)- 
ON 


e Wait 30 sec 


HYD B/U P > 100 
psia ? 


H 
> 100 psia ? 


MOMENTARY 
CIRC PUMP 
CAVITATION, 
INTERMITTENT 
PWR FAILURE, 
OR SLOW START 


HYD 1(2,3) 
CIRC PUMP PRI 
PWR FAILURE 


e Resume normal 
ops with 
alternate pwr 
selected 


(R2) 

* (Aff) HYD CIRC 
PUMP 1(2,3) — 
GPC(ON) 


(R2) 

* (Aff) HYD CIRC 
PUMP 1(2,3) — 
OFF 


affected Circ Pump 
cycles ON. This can 
be prevented by 
changing FDA S/W 
press threshold for 
affected system via 
table maintenance to 
-1 psia. Refer to 
APU/HYD SSR-1 


PUMP 1(2,3) 
PRESS XDCR 
FAILURE 


normal ops in 
original config 


* (Aff) HYD CIRC 
PUMP 1(2,3)- 
GPC(ON) 


Select 


alternate power on 
remaining circ 
pumps 


(A12) 

“ HYD CIRC 
PUMP PWR 
1,2,3 - MNB, 
MNC, MNA 
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APU/HYD 
SSR 


APU/HYD 
SSR 


APU/HYD SSR-1 
CIRC PUMP PRESS XDCR FAILURE WORKAROUND 


To inhibit FDA alarm for affected Circ Pump 


1. For Hyd Circ Pump 1 Press Xdcr failure: 
SM 60 SM TABLE MAINT 
ITEM 1+0580137 EXEC 


If Xdcr failed “7” (high), ITEM 5 +8 0 1 EXEC 


2. For Hyd Circ Pump 2 Press Xdcr failure: 


SM 60 SM TABLE MAINT 


ITEM 1 +0 58 0 2 3 7 EXEC 


If Xdcr failed “2 (low), or DSC LOSS (L), or Ol MDM failed (M), ITEM 2 -1 EXEC 
If Xdcr failed “7” (high), ITEM 5 +8 0 1 EXEC 


3. For Hyd Circ Pump З Press Xdcr failure: 


SM 60 SM TABLE MAINT 


ITEM 1 +058033 7 EXEC 


If Xdcr failed “2 (low), or DSC LOSS (L), ог OI MDM failed (М), ITEM 2 -1 EXEC 
If Xdcr failed “7” (high), ITEM 5 +8 0 1 EXEC 


APU/HYD SSR-2 
SIMULTANEOUS CIRC PUMP ON/GPC OPS 


To allow normal GPC ops of other two Circ Pumps after failure of X Circ Pump Press Xdcr or manual ON ops of X Circ Pump 


1. For Circ Pump 1, Press Xdcr failure or manual ON ops: 


SM 60 SM TABLE MAINT 


ITEM 16 +0921742EXEC 


ITEM 17 +8 0 0 EXEC 


2. For Circ Pump 2, Press Xdcr failure or manual ON ops: 


SM 60 SM TABLE MAINT 


ITEM 16 +0921842EXEC 


ITEM 17 +8 0 0 EXEC 


3. For Circ Pump 3, Press Xdcr failure or manual ON ops: 


SM 60 SM TABLE MAINT 


ITEM 16 +0 9 2 1 9 4 2 EXEC 


ITEM 17 +8 0 0 EXEC 
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APU/HYD SSR-3 
CIRC PUMP XDCR FAILURE WORKAROUND 


To allow normal GPC ops of Circ Pumps for the following failures: accumulator press/temp xdcr, reservoir press/temp xdcr, 
MDM, or DSC. Procedure changes corresponding upper and lower S/W limits to off-scale low, effectively removing xdcr from 


Circ Pump control 


The accumulator pressure sensors have only lower limit of 1960 psia as shown in tables. Low limit for accumulator pressure 
should be changed to -110. Low limit for reservoir pressure should be changed to -2. Only one item entry is reqd for 


accumulator or reservoir pressure sensor failure 


SM 60 SM TABLE MAINT 


ITEM 16 +__ (A) | EXEC 

ITEM 17 -8 0 EXEC 

ITEM 16 +__ (B). | EXEC 

ITEM 17 -8 0 EXEC 
(A) Choose the appropriate lower limit parameter ID number from table 
(B) Choose the appropriate upper limit parameter ID number from table 
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APUIHYD SSR-3 (Cont) 


HYDRAULIC SYSTEM 1 PARAMS 


Pump SW Control Constants VON = 
Param Name High imi righ 
iD Number DNumber| vale | desc [ж | — —| — — 
LINE TEMPS 


ELEVON LOB1 0921728 0921729 
ROB1 0921722 0921723 


RD/SB  PDU1 0921738 0921739 
FUS1 0921736 0921737 


BDYFLP FUS1 0921718 0921719 


ACCUM P1 | 0921740 NONE 1930 psi 
RSVR P1 0920142 NONE 28 psi 


HYDRAULIC SYSTEM 2 PARAMS 


Pump SW Control Constants _ MM рес 
Param Name High limit High limit 
iD Number Number] vale | desc [сше БЕРЕН БЕНЕН 
LINE TEMPS 


ELEVON LIB2 0921822 0921823 
ROB2 0921816 0921817 


RD/SB PDU2 0921832 0921833 | 
FUS2 0921830 0921831 


BDYFLP PDU2 0921814 0921815 


ACCUM P2 | 0921834 NONE 1930 psi 
RSVR P2 0920143 NONE 28 psi 


HYDRAULIC SYSTEM 3 PARAMS 


Pump SW Control Constants FDA MDM 
EPOR High limit High limit 
ID Number ID Number 


LINE TEMPS 
ELEVON LOB3 0921920 0921921 250 
RIB3 0921918 0921919 250 
RD/SB  PDUS3 0921930 0921931 250 
BDYFLP PDUS3 0921914 0921915 250 
ACCUM P3 | 0921932 NONE 1930 psi 
RSVR P3 0920144 NONE 28 psi 
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APU/HYD SSR-4 
APU FUEL TK P XDCR FAILURE WORKAROUND 


Selection of alternate xdcr for APU fuel comp 


1. For APU 1 FUEL QTY: 


SM 60 SM TABLE MAINT 


ITEM 16 40922150 EXEC 
ITEM 17 +0 EXEC 
ITEM 1640922152 EXEC 


ITEM 17 *1 EXEC 


2. For APU 2 FUEL QTY: 


SM 60 SM TABLE MAINT 


ITEM 16 +0 9 2 2 2 5 0 EXEC 
ITEM 17 +0 EXEC 
ITEM 16 +0 9 2 2 2 5 2 EXEC 


ITEM 17 +1 EXEC 


3. For APU 3 FUEL QTY: 


SM 60 SM TABLE MAINT 


ITEM 16 +0 9 2 2 3 5 0 EXEC 
ITEM 17 +0 EXEC 
ITEM 16 +0 9 2 2 3 5 2 EXEC 


ITEM 17 +1 EXEC 
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APU/HYD SSR-5 
APU FUEL LEAK (NONISOLATABLE) 


Before proceeding, ҮМСС 
R2 1. STEAM VENT HTR ACTIVATE 
BLR PWR X—- ON 
\CNTLR/HTR (three) — B(A) 


2. GNC CONFIG 


O14:F, ASA (four) — ON 

О15:Е 

O16:F 
017:А ATVC (four) — ON 
C3 VFCS CH (four) - AUTO 
O6 MDM All FF and FA — ON 

GNC I/O RESET 
C3(A6U) \DAP: A/AUTO/VERN 
3. DPS CONFIG 

O14:F, MMU 1,2 ОМ 

О15:Е 


Perform G2 TO G8 TRANSITION (ORB OPS, DPS) 
Use the “If FCS Checkout” steps (TFL change required) 


1: СМС, FCS/DED DIS C/O 


4. APU PRESTART 


2: SM 86 APU/HYD 


R4 HYD ВК ISOL VLV X tb = Ck 
VLG EXTD ISO МУ tb -CL 
R2 BLR N2 SPLY X -ON 
HYD CIRC PUMP X - OFF 
Үср APU FU TK VLV ENA (six) — cl 
VAPU FU TK VLV (three) -CL 
AUTO SHTDN (three) -ENA 
VSPEED SEL (three) - NORM 
VOPER (three) - OFF 
HYDMNPUMPPRESSX  -LO 
APU CNTLR PWR X - ON 


Inform MCC: READY FOR APU START 
Wait for MCC GO 


5. APUSTART 
R2 APU FU TK VLV X - OP 
VAPU/HYD RDY X tb — gray 


* If tb — bp, VMCC * 


00:00 Start Event Timer 
APU OPER X — START/RUN 


HYD/APU NHYD PRESS X ind — LO green 
R2 NAPU/HYD RDY X tb — bp 


If APU did not start normally: 
APU OPER X — OFF 
FU TK VLV X - CL 
NShutdn (HYD PRESS « 200) 
Report APU F7 Its 
APU CNTLR PWR X – OFF 
VMCC 


+ жж ж * * * 
+ жж ж Жж 


HYD MN PUMP PRESS Х- NORM 
HYD/APU VHYD PRESS X ind — HI green 


6. MPS/TVC ISOL VLV CONFIG 
R4 HYD MPS/TVC ISOL VLV SYS X — OP (hold 5 sec, tb-OP) 
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APU/HYD SSR-5 (Cont) 


CRT1 


C3 


R2 


R4 
R2 


O14:F, 


O15:F, 


O16:F 
O17:A 


09/23/08 


7. 


8. 


10. 


11. 


12. 


AEROSURFACE DRIVE 
SURF DR START — ITEM 10 EXEC (*) 


NOTE 
Pos I may be indicated until HYD SYS is warm 


* |f FCS CH failure (4) port status, reset aff FCS CH: * 
* FCS CH- ORIDE * 
* — AUTO * 


SECONDARY ACTUATOR CHECK 
On MCC GO: 
After 2 30 sec of aerosurface drive: 
SURF DR STOP - ITEM 11 EXEC (*) 
NSurfaces not moving 


NOTE 


If port does not bypass during check, bypass aff port after APU shutdn: 


SEC ACT BYPASS - ITEM 21 +X X EXEC 
If aff port still does not bypass: 
SEC ACT RESET - ITEM 22 *X X EXEC 
(See DPS DICT, GNC, OPS G8 FOR ITEM ENTRY values) 


. VPOS STIM ENA, ITEM 20 - (*) 
. VFCS CH 1,2,3,4 - AUTO 
SEC ACT CK, CH 1 — ITEM 15 EXEC (*) 
. ХАП CH 1 ports bypass </ 

STOP - ITEM 19 EXEC (*) 

FCS CH 1 - ORIDE 
УАП CH 1 ports reset (no +) 

FCS CH 1 - AUTO 
f. Repeat steps c thru e for CH 2, 3, 4 
NEG STIM - ITEM 20 EXEC (no *) 
Repeat steps b thru f 


т оосо 


=: 


SURF DR START - ITEM 10 EXEC (*) 


APU FUEL DEPLETION AND AERO DRIVE TERMINATION 
After APU shuts down due to fuel depletion: 
SURF DR STOP - ITEM 11 EXEC (*) 


NOTE 
‘AERO DRIVE’ Fault Msg may occur after APU shutdown. 


* If continuous ‘AERO DRIVE’ Fault Msg: * 
* ITEM 15 EXEC (*) * 

APU SHUTDOWN 

BLR PWR X — OFF 

APU OPER X — OFF 

FUTKVLVX -CL 

NShutdn (HYD PRESS < 200) 

APU CNTLR PWR X – OFF 


BLR N2 SPLY X - OFF 

HYD RECONFIG 

HYD CIRC PUMP X — ON 

Wait 10 sec 

HYD MPS/TVC ISOL VLV SYS X - CL (hold 5 sec, tb-CL) 
CIRC PUMP X - GPC 


GNC/DPS RECONFIG 
Perform G8 TO G2 TRANSITION (ORB OPS, DPS) 
ASA (four) — OFF 


ATVC (four) — OFF 
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APU/HYD SSR-6 
APU FU TK SURF T XDCR FAILURE WORKAROUND 


Inputting a temperature constant for the APU Fuel Comp 


1. For APU 1 QTY: 
SM 88 APU/ENVIRON THERM 


Note: APU FUEL T 1 TK HTR 


SM 60 SM TABLE MAINT 
ITEM 16 +0 9 2 2 1 6 0 EXEC 


ITEM 17 +APU FUEL T 1 TK HTR (from SPEC 88) EXEC 


2. For APU 2 QTY: 


SM 88 APU/ENVIRON THERM 
Note: APU FUEL T 2 TK HTR 


SM 60 SM TABLE MAINT 
ITEM 16 +0 9 2 2 2 6 0 EXEC 


ITEM 17 +APU FUEL T 2 TK HTR (from SPEC 88) EXEC 


3. For APU 3 QTY: 


SM 88 APU/ENVIRON THERM 
Note: APU FUEL T 3 TK HTR 


SM 60 SM TABLE MAINT 


ITEM 16 +0 9 2 2 3 6 0 EXEC 


ITEM 17 +APU FUEL T 3 TK HTR (from SPEC 88) EXEC 
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COMM 


N 


СОММ 


NO 


The following Fault Msgs have no corresponding MAL procedures in this book: 


TFL FAIL 

S76 COMM CAMR OVERTEMP 
PA2(1) OVERTEMP 

PA2(1) OUTPUT LO 

NSP 2(1) BITE 

COMSEC 2(1) BITE 

BCE BYP KU 


MAL/ALL/GEN J 


This Page Intentionally Blank 


MAL/ALL/GEN J 


AUDIO 


Loss of Audio 
Affecting More 
Than One Audio 
Рпі ог 
Опе ог Моге оғ 
the Following: 


1) UHF 
Transceiver 


2) NSP Audio 


3) Payload Bay 
Outlets 


4) Audio Between 
Orbiter and 
Spacelab 


5) Audio Between 
Orbiter and 
Vehicle at 
Orbiter 
Docking 
System 


Nominal Config: 

(R14:A) 

cb MNA AUD MS 

cb MNB AUD 
MIDDECK SPKR - 
cl 

cb MNC AUD AUD 
CTR2- сі 

cb MNC AUD 
PS/AIRLK - cl 

(R14:F) 

cb ESS 1BC 
AUDL - cl 

cb ESS 2CA 
AUD R - d 

cb ESS 2CA AUD 
AUD CTR 1 - cl 

(C3) 

AUD CTR - 1 

(R10) 

MS AUD PWR - 
AUD/TONE 

(09) 

R AUD PWR - 
AUD/TONE 


(R14:A) 

cb MNA AUD 
MS/OS - cl 

cb MNB AUD 
MIDDECK 
SPKRICCU - cl 
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2.1a 


(09,К10) 

«УК AUD PWR, 
MS AUD PWR 
sw positions: 


Both powered 


Neither powered 


(R10) 


e MS AUD PWR - 
AUD 


(09) 
* RAUD PWR - 
AUD 


Audio OK ? NO 
YES 


NO AUDIO 
(MULTIPLE PNL OR OTHER SUBSYSTEM) 


(O9,R10) 
e Turn other pwr sw 
to AUD 


Audio OK ? ES | 3 | 


NO 


(C3) 
e AUD CTR - 2(1) 


(R10) 
“ MS AUD PWR - 
OFF 


(09) 
e R AUD PWR- 
OFF 


(C3) 
e Cycle AUD CTR 
SW 


Audio OK ? 


DATA WORD 
FAILURE OR 
ACCU PWR 
SWITCH FAILURE 


WORD FROM 
ORIGINALLY 
PWRD PNL 
FAILED 


| 6 | FAILURE OF 


PRI(SEC) ACCU 
CIRCUITS FOR 
AFF SYSTEMS/ 
LOOPS 


e Inform MCC of 
audio config 


(R10) 
e MS AUD PWR - 
AUD 


(09) 
• RAUD PWR - 
AUD 


e Goto LOSS OF 
ALL VOICE 
COMM, step 2, 
COMM SSR-1 


(1) Ms or R AUDIO 
pnl must be pwrd 
(AUD or AUD TONE) 
to enable audio 
control signals to the 
ACCU 


@ Cycle (C3) AUD 
CTR sw several 
times to establish 
random audio loop 
config, УСОММ with 
МСС after each cycle 


(3) Further cycling 
could cause loss of 
comm 
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GCIL/KU 
COMM 


N 
№ 


GCIL/KU 
COMM 


N 
№ 


576 KU-GMBL 
А ТЕМР 


576 KU-GMBL 
В ТЕМР 


576 KU-GYRO 
ТЕМР 


576 KU-XMTR 
ТЕМР 


GCIL CONFIG: 
PNL 
KU-BAND 
GMBL A > 150 
KU-BAND 
GMBL B > 166 
GYRO temp > 155 
KU PA temp > 171 
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22а GCIL CONFIG: PNL, 
KU GMBL TEMP A T, 
KU GMBL TEMP B 7, 
KU GYRO TEMP f, 
KU PA TEMP 7 


SM 76 
COMMUNICATIONS 


Which param is out of 
tolerance: 


KU PA TEMP T 
GCIL CONFIG: PNL + 


KU-BAND GMBL TEMP If LOS: 
A 1, B f, or GYRO (A1U) 
TEMP T e KU PWR- 
STBY 
e KU CNTL - 
PNL,CMD 


MOMENTARY 
OR CONTINUOUS 
LOSS OF PWR TO 
GCIL, WHICH 
IO, CAUSED COMM 
: SYS CONFIG TO 
e cb MNB KU ANT REVERT TO THAT 
НТК - ор INDICATED BY sw 
ON PNL A1 


eVMCC for GCIL 
status 


Upon pwr loss, 
GCIL will revert to 
High Frequency for 
S-Band PM. There 
is no switch on panel 
A1L for frequency; 
therefore, no action 
should be taken. 
MCC will reconfig 
network to match 
orbiter frequency 
if previously 
configured for 
Low Frequency. 
Reconfiguration 
could take up to 
10 min 
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S-BD/UHF 


N 
Ж 


S-BD/UHF 


N 
ө 


SB-SYS 1 PWR: CNTLBC1 AND MNBFLC2 


PANEL 
Y 
COMM GCIL 
S-BAND PM GPC |ә PF10R2 ——ÑnFvI 
ЗА 
А 
CMDS Y 
FF1 KU-BD SYS 
S-BD FM/PM SYS 
1 P/L COMM SYS 
CCTV 
À 
COMMANDS О, 
KU-BD <— —» 
SIG PROC RCV < 0 
ЗВ HDR/DR |a 
AIG1 : 
A/G2 (HDR) XMIT 2 
HDRILDR |ы 
HDR 
|p NSP1 
-—— M (676) 3A (з) 
ALL с 
с всу |ХМІТ 
CCUs Ü 
i COMSEC1 
A CNTL AB1 OR CNTL AB3 © 
VOICE < 
>| < — 
P |< GPC >| P 
ATUs ОНЕ " ү 
<> š 
(6) ir M | PCMMU - (562) 
CONFIG 4 Le ol > р 
(PLT/MS) 8-1 (5) 
< 
A 1 2 
С 
С CNTL AB1 OR CNTL AB3 
5 СОМЗЕС2 
, RCV |XMIT 
LDR 
E Tu @) 
L HDR — ы, RCV 
HDR/LDR ) 
A/G1 < Ç 
AIG2 (HDR) ii 
i ё 
хмт | P| 
HDR/LDR | y ? 
KU-BD |4---> NSP2 
SIG PROC 
= (S76) 3A 
{ соммлмоз 
АУ ВАҮТ = | 1 FF3 
m PANEL 
AVBAY2 = | 2 {рио 
Y 
» GCIL 
AVBAY3A = | ЗА ОРС | PF1OR2 — | 
3A 
AVBAY3B = | 3B { 
KU-BD SYS 
S-BD FM/PM SYS 
PIL COMM SYS 
CCTV 
09/23/08 2-8 


MAL/ALL/GEN J 


SB-SYS 2 PWR: CNTLBC2 AND MNCFLC3 


OE 


А — Xu 


j exo 


09/23/08 


SIG STR (F9,A1) 
А 
XPNDR 1 (S76) 
HIGH FREQ 
Б TX STDN LO & 5615 
STDN LO 
RCVR eo RX STDN LO OR SGLS 
—] RX SGLS SB-SYS PWR: CNTL BC1 AND 
x ` LOW FREQ e- - MNCFLC2 
XMTR TX STDN LO & SGLS 
| ANTENNA SW 
e— RX STDN LO (SM2011) 
RX SGLS 
3A 
B А 
A B 
HIGH 
XMIT FREQ A 
> ecce mde бшшш шы 
PWR АМР RCV 54 51 
\ > B | А ГУ А 
STDN НІ STDN HI 
OR TDRS X X B à OR TDRS 
/ ub 753 | ps S1 
(S76) ЗА LOW 
RCV FREQ pla a A A 
XMIT U 
PRE AMP (S76) ЗА x X 
52 53 
SIG STR (F9,A1) 
А 
XPNDR 2 (S76) S-BAND 
HIGH FREQ FM 
| TX STDN LO & SGLS ТОО 
RCVR e— RX STDN LO OR SGLS 
< г RX SGLS N 
LOW FREQ e— 
— 
XMTR TX STDN LO & SGLS 
” e RX STDN LO a x 
RX SGLS m i i 
3A 
РЕ1 @ PF2 
1 2 
сз 


URF 
URA 


ULF 
ULA 


LLF 
LLA 


LRF 
LRA 


UPPER 
HEMI 


LOWER 
HEMI 
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UPLINK/DOWNLINK COMMUNICATIONS TABLE 


[ Eo | NA БЕНЕН БЕНЕН Decommissioned — 
см | NA | | | Decommissioned 
сз | sus | | |S 
[ore | sw _ | |- [SS 
ps | ses [|| 
Le» | NA | | — | Decommissioned — 
[er | sas | j |S 
ms | ses | | T 
Оз ston | + | + | Emergenay ony 
мо | NA | | | Decommissioned 
ww | sw | - | + | C — 
Ca гл л 
F с == 


SAL —— Peak for WSSH 
landing 
ARAR at Northrup 


уз | ses | 1] | +d 
ме | sms | + | + | TWrecordiptayback — 


All S-band sites can handle Hi/Lo Data rates, encryption/clear uplink or downlink. 
Three-letter site designators may be inhibited on SM 2011 by MCC if site use 
was not planned. Check World Map for sites that may be inhibited. 
Decommissioned sites are included here because they may appear on SM 2011 
even though they no longer have orbiter support equipment. 

OTS(LION) no longer has UHF equipment. 

SAL (Salinas Peak) can now support UHF comm for overhead passes or entry. 


09/23/08 2-10 MAL/ALL/GEN J 


From ORB РКТ, 
COMM LOST, 
step 12 


Nominal Config: 

Switches selected to 
SYS 1 (рпі mode 
backup) 

(R14:A) 

cb MNA AUD MS - 
cl 

cb MNB AUD 
MIDDECK 
SPKR - cl 

cb MNC AUD AUD 
CTR2- cd 

cb MNC AUD 
PS/AIRLK - cl 

(R14:B) 

cb MNA UHF - cl 

cb MNC UHF - cl 

(R14:F) 

cb ESS 1BC 
AUDL - cl 

cb ESS 2CA 
AUD R - cl 

cb ESS 2CA AUD 
CTR 1 - cl 

(R10) 

MS AUD PWR - 
AUD/TONE 

(09) 

R AUD PWR – 
AUD/TONE 
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2.3a NO S-BD COMM: TDRS 


Verify comm system 
config 
SM 76 
COMMUNICATIONS 


e Display 
S-BAND PM 
ANT ELEC 1 
XPNDR 1 
PREAMP 1 
PWR AMPL 1 
OPER 1 
STBY 1 
NSP 1 
BITE 
UL DATA SOURCE 
DATA RATE XMIT 
RCV 
CODING XMIT 
RCV 
GCIL CONFIG 


ES 


Check for Ku-Band 
coverage 

(A1U) 

«SIGNAL STR sw - Ku 


(А11) 

“ NSP UPLK DATA - Ku 

e\NSP CODING ХМІТ- 
ON 

“ NSP CODING RCV - 
OFF 


(C3) 
eVS-BD PM CNTL - PNL 


NO 


ANT ELEC SW, 
S-BD FREQ OR 
DUAL S-BD 
FAILURE 


e Advise MCC of 
panel A1L and 
ACCU config 


Assumes 
Ku-Band deployed 
activated and comm 
mode 


MAL/ALL/GEN J 


System 1 TDRS 
mode 


(C3) 

e S-BD PM 
CNTL - CMD 

e |ssue RTCs: 
System 1 TDRS 
mode from MAL 
CMD TABLE [23], 
then continue 


E Verify comm system 
config 


SM 76 COMMUNICATIONS 


e Display 
S-BAND PM 
ANT ELEC 1 
XPNDR 1 
PREAMP 1 
PWR AMPL 1 
OPER 1 
STBY 1 
NSP 1 
BIT SYNC 
FRM SYNC 
BITE 
COMSEC BITE 1 GOOD 
UL DATA SOURCE S 
DATA RATE XMIT HI 
RCV HI 
CODING XMIT ON 
RCV ON 
GCIL CONFIG CMD 


Displayed config matches E POSSIBLE 
commanded config ? TOTAL GCIL 


FAILURE OR 
DUAL S-BD 


POSSIBLE FAILURE 


SW OR GCIL PNL 
DRIVER FAILURE 
(DO NOT USE 
S-BD PM CNTL - 
PNL) 


Two-way 


voice ? 


e Advise MCC of 
panel A1L and 
ACCU config 
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2.3а 


13 | Switch to alt freq 


(C3) 
eVS-BD PM CNTL - CMD 


e If FREQ HI, issue FREQ LOW RTC 
from MAL CMD TABLE 

• If FREQ LO, issue FREQ НІ from 
MAL CMD TABLE 


eVS-BAND PM FREQ - HI(LO) 

e Wait up to 10 min for TDRS acquisition 

14 | ANT ELEC 
ANT SWITCH OR 
FREQ PROBLEM 


Two-way voice ? 


15 | Maneuver to select another 
antenna 


• MNVR for new S-BAND PM ANT 
e If Upper ANT indicated, maneuver to 
adjacent Lower ANT 
e If Lower ANT indicated, maneuver to 
adjacent Upper ANT 
ORIGINAL 
ANTENNA FAILED 


Two-way voice ? 


Try Comm through Ground Site per 
site coverage 


(ATU) 
e А/А-Т/К 


(Об) 
«УУНЕ SPLX/EVA PWR АМР - ON 
° ӘНЕ MODE sel - SPLX 


(A1L) 

e CODING (two) - OFF 

e DATA RATE (two) – НІ 

“ PM MODE - STDN LO or SGLS 


e S-BD PM CNTL РМ. 
Two-way voice ? 
NETWORK OR 
DUAL HIGH 
POWER FAILURE 
MULTIPLE 
UNEXPLAINED 
COMM FAILURES 


21 | When UHF voice 
Ku-Band available may be uplink only 
(sites MIL, WLP, 


e Perform COMM WSSH, DFR) 


SSR-1, starting 
with step 3 for 

OCA uplink via 
Ku-Band 
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e Advise MCC of 
panel А1 and 
ACCU config 


Payloads may 
have conflict with alt 
freq 


Ground sites 
are generally not 
active during Orb 
phase. Minimum 2 hr 
to call up 


© UHF sites may 
not be active. 
Minimum 2 hr to call 


up 


(5) MIL - MILA 
MERRITT ISLAND, 
FL 


WLP - WALLOPS 
ISLAND, 
MARYLAND 


WSSH - WHITE 
SANDS SPACE 
HARBOR, NEW 
MEXICO 


DFR - DRYDEN 
FLIGHT RESEARCH 
CENTER PALM 
DALE, CA 
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2.3а 


(в) Тһе КТС 
(RESET PL1 or PL2) 
must be sent prior to 
any command 


(7) смо only 
those RTCs which 
do not match the 
expected comm 
config in block 1 


MAL CMD TABLE 


SYSTEM 1 TDRS MODE 
SM 1 DPS UTILITY 


or 
e CMD- ITEM 14 EXEC 


e Reissue RTC (RESET PL1 or PL2) above 
Issue RTC (TDRS S-BD MODE) 


or 
e CMD- ITEM 14 EXEC 


e Reissue RTC (RESET PL1 or PL2) above 
Issue RTC (ANT ELEC SW1 ON) 


or 
e CMD- ITEM 14 EXEC 


e Reissue RTC (RESET PL1 or PL2) above 
Issue RTC (XPNDR 1 ON) 


or 
e CMD- ITEM 14 EXEC 


e Reissue RTC (RESET PL1 or PL2) above 
Issue RTC (PREAMP 1 ON) 


or 
e CMD- ITEM 14 EXEC 


e Reissue RTC (RESET PL1 or PL2) above 
Issue RTC (NSP 1 ON) 


or 
• CMD- ITEM 14 EXEC 


e Reissue RTC (RESET PL1 or PL2) above 
Issue RTC (DNLINK — HDR) 


or 
e CMD- ITEM 14 EXEC 


e Reissue RTC (RESET PL1 or PL2) above 
Issue RTC (UPLINK — HDR) 


or 
e CMD- ITEM 14 EXEC 
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FREQ HI 
SM 1 DPS UTILITY 


Issue RTC (RESET PL1 or PL2) 


or 
• CMD- ITEM 14 EXEC 


Issue - RTC (XPNDR/PREAMP FREQ - НІ) 


SM 1 DPS UTILITY 


Issue RTC (RESET PL1 or PL2) 


or 
e CMD- ITEM 14 EXEC 


Issue RTC (XPNDR/PREAMP FREQ - LOW) 


SM 1 DPS UTILITY 


Issue RTC (RESET PL1 or PL2) 


or 
e CMD- ITEM 14 EXEC 


Issue RTC (XPNDR MODE - STDN LOW) 


SM 1 DPS UTILITY 


Issue RTC (RESET PL1 or PL2) 


or 
• CMD- ITEM 14 EXEC 


Issue RTC (XPNDR MODE - SGLS) 


or 
e CMD- ITEM 14 EXEC 
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ANTENNA 


If: 

Actual selected 
quad antenna not 
the same as S/W 
commanded 
antenna, MDM 
OF3 or OF4 
failure, antenna 
electronics failure, 
CNTL ВС1 failure, 
PF MDM failure 


Nominal Config: 
(C3) 
S-BD PM 
ANT - GPC 
CNTL — CMD 


ANT SW ELEC – 
1 

PRE АМР ~ 1 

PWR AMPL 
STBY- 1 

PWR AMPL 
OPER - 1 

XPNDR - 1 

NSP PWR - 1 
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2.3b 


SM ANTENNA 


S BAND ANT 
QUAD 4 ? 


e Verify Comm with 
MCC 


NO 


alternate S-BD PM 
System 


(C3) 

e S-BD PM 
CNTL - 
PNL/CMD 

(CRT) 

S BAND ANT 

QUAD “Р still 

present ? 


YES 


Select best 


quad antenna 


(C3) 
e S-BD РМ 
ANT – as reqd 


Two-way comm 
with MCC ? 

NO 
PM ANT to GPC 


position 


(C3) 
° S-BD PM ANT - 
GPC 


‘ANTENNA’ 


NO TLM PARAM 
ON PREVIOUSLY 
SELECTED 
ANTENNA FAILED 
OR TRANSIENT 
FAIL 


Es| 4 | MCC will 


isolate failure, 
select alternate sys 
via ground cmd 


«ҮМСС for further 
action 


NO | e | ANT SW 
ELEC, GCIL CMD 
DRIVER OR PL 
MDM FAILURE 


ES| 8 |GPC/MDM 
AUTO ANT 
SELECT MODE 
FAILURE. CREW 
WILL BE PRIME 
FOR SWITCHING 
ANTENNAS 


«ҮМСС for further 
action 


Switch failures 
may prevent certain 
antennas from being 
selected 


Pause 2 sec 
between antenna 
selections 
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2.3c 


Loss of UHF 1 | What is the 
Voice symptom: 
Loss of 
RCV only 


Nominal Config: 
(R14:B) Loss of 
cb MNA,MNC XMIT only 
UHF — cl or 
(06) loss of XMIT 
UHF MODE — 
SPLX 
UHF XMIT FREQ — 
259.7 
UHF SPLX PWR 
AMP - ON 
UHF SQUELCH - 4 
ON 
(A1R) 
AUD CTR UHF 
А/А-Т/К 


Switch ACCU 


e AUD CTR ~ 2(1) 
MCC Comm ? 


e Notify MCC/site 
prior to changing 
freq 


(06) 
* ӘНЕ ХМІТ 
FREQ - 296.8 


MCC Comm ? 


Switch to 


GUARD freq 


(06) 

e Notify MCC/site 
prior to changing 
freq 

e UHF MODE -G 
T/R 


MCC Comm ? 
Bypass PA 


(06) 

e UHF SPLX PWR 
AMP - OFF 

e Roll vehicle 
heads up to 
maximize 
antenna gain to 
ground site 


MCC Comm ? 


UHF INOP. 
POSSIBLE INPUT, 
KEYING, OR 
DOUBLE SYS 
FAILURE 


10/01/08 


NO UHF VOICE (MULTI PNLS) 


(O6) 

• ОНЕ 
SQUELCH - 
OFF 


MCC Comm ? 


SQUELCH 
FAILURE 


* Operate without 
SQUELCH 


PRI(SEC) 
ACCU CIRCUITS 
FAILURE, 

AFFECTING UHF 


«ҮОпіу headsets, 
MHAs, WCCS, 
and other voice 
comm devices 
connected at 
ATUs 


MCC Comm ? 


259.7 FREQ 
FAILURE. XMTR 
AND/OR RCVR 
FAILURE, 
DEPENDING ON 
PATH TAKEN COMM DEVICE 
INTERFERING 
WITH COMMUNI- 
CATIONS 


UHF XMIT 
FREQ SWITCH 
FAILURE 


SPLX PWR 15 | Operate 
AMP FAILURE without pwr amp 


@ XMTR range is 
350 miles with PWR 
AMP 


@ Up to 30 sec 
may be reqd for 
MCC/site response 


Example: 
PADM provides 
constant UHF key if 
ATU configured to 
T/R. Loss of UHF 
comm would result 


(2) This step will 
limit UHF XMIT range 
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This Page Intentionally Blank 
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$62 
BCE BYP 


N 
in 


80/62/60 


81-с 


Г N39/TIV/IVW 


N S62 
+ BCE BYP 


PL COMM MALFUNCTION POINTS 


PHASELOCK 
+ SIGNAL РІ 
STRENGTH 1(2) 
c E эы] 
S62 BCE BYP PSP1(2) 
BIT AND "ZZ 


P PDI 


1/0 ERROR PCM 


M PDI DECOM FAIL 
RF 


HARDLINE N 
sez eo PDI DECOM FAIL 
HARDLINE 
SPD INE É ш PDI DECOM FAIL 22 PCMMU 
HARDLINE N 
HARDLINE N en PDI DECOM FAIL 


S62 BCE BYP 
OFA 


If: 

OF1 or OF2 MDM 
failure, or Card 
failure in OF1 or 
OF2, or OF 1/OF2 
MDM data path 
PCMMU failure 


Nominal Config: 

(C3) 

OI PCMMU PWR - 
1 

(014:В,015:В) 

cb MNA,MNB О! 
MDM 1/2 A,B 
(two) — cl 
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2.4a 


Accompanied 
by ‘S62 BCE BYP 


OFB’ and ‘S62 BCE 
BYP OA’ ? 


e Determine which 
MDM affected: 
OF1 or OF2 


SM SYS SUMM 1 


Both FUEL CELL 1 
STACK T and FUEL 
CELL 1 COOL P 
missing status 

(М)? 


DETECTED 
PROBLEM 


| 8 | On 2nd CRT 
SM 62 PCMMU/ 
PL COMM 


e PCMMU I/O 


RESET PCM - 
ITEM 5 EXEC (*) 


Missing status clear | NO 


on previous lost 
params ? 


TRANSIENT 
OF1 OR OF2 MDM 
FAILURE 


“562 ВСЕ BYP OFA' 


both FUEL CELL 2 
STACK T and FUEL 
CELL 2 COOL P 
missing status (M) ? 


OF2 MDM 
DETECTED 
PROBLEM 


| 9 | Check cb 


status 


(014:B) 

e\cb status MNA 
Ol MDM OF 
1/2 А 

(015:B) 

e\cb status ММВ 
OI MDM OF 
1/2B 

e Report status to 
MCC 


On MCC GO 


NO On same disp, |NO SINGLE 


CARD LOSS IN 
OF1 OR OF2 MDM 


uplink msg for 
specific MDM/Card 
failure 


Cycle pwr for 
subject MDMs 


(014:B) 
• cb MNA OI MDM 
OF 1/2 A -op 


(015:В) 
e cb MNB OI MDM 
OF 1/2 B — op 


(O14:B,O15:B) 

• cb MNA,MNB OI 
МОМ OF 1/2 A,B 
(two) — cl 


SM 62 PCMMU/ 
PL COMM 
e PCMMU I/O 


RESET PCM - 
ITEM 5 EXEC (*) 


Data recovered ? 


TRANSIENT 
OF1 OR OF2 MDM 
FAILURE 


@ ИО RESET 


PCM may cause 
additional SM alerts if 
continuing problems 
with Ol MDMs or PDI 


(2) Must obtain GO 
from MCC for cb 
cycle before 
proceeding to step 10 


(3) Additional SM 
alerts when power is 
removed 


Do not close 
any cb found 
(reported) OPEN 
(tripped) without 
MCC consent 


Both cbs must 
be open for 3 to 5 
seconds to remove 
power from the MDM 


MAL/ALL/GEN J 


14 | Switch to 
alternate PCMMU 


“ OI PCMMU 
PWR — 2(1) 


PL COMM 
e PCMMU I/O 
RESET PCM - 


ITEM 5 EXEC (*) 
Data recovered ? 


OI MDM MIA 
PORT FAILURE 


Load TFLs 


e Perform 64 and 
128 TFL, LOAD 
PCMMU 
FORMAT (ORB 
OPS FS, 
COMM/INST) 
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PL COMM 
e PCMMU I/O 
RESET PCM - 


ITEM 5 EXEC (*) 


TRANSIENT 
PCMMU MIA 
FAILURE 


FAILURE ON 
OI MDM 
DETERMINED IN 


BLOCK [2] OR 


Return to 
original PCMMU 
and LOAD TFLs 


(C3) 
“ OI PCMMU 
PWR - 1(2) 


Perform 64 and 
128 TFL, LOAD 
PCMMU 
FORMAT (ORB 
OPS FS, 
COMM/INST) 


SM 62 PCMMU/ 

PL COMM 

e PCMMU I/O 
RESET PCM 


ITEM 5 EXEC (*) 


SSRs for specific 
loss actions 


• Go to Ol MDM 
LOST: OF2, 
COMM SSR-11 


Switch to 


alternate PCMMU 


(C3) 
“ OI PCMMU 
PWR — 2(1) 


PL COMM 
* PCMMU I/O 
RESET PCM - 


ITEM 5 EXEC (*) 
Fault msgs recur ? 


20 | Switch to 
original PCMMU 


(C3) 
“ OI PCMMU 
PWR - 1(2) 


PL COMM 
* PCMMU I/O 
RESET PCM - 


ITEM 5 EXEC (*) 
Fault msgs recur ? 


DOUBLE 
FAILURE. ALL OI 
DATA IS 
SUSPECT 


• Go to OI MDM 
LOST: OF1, 
COMM SSR-10 
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©) ИО RESET 


PCM may cause 

additional SM alerts if 
continuing problems 
with OI MDMs or PDI 


© Advise MCC of 
PCMMU switch 


(7) Full data 
recovered by 
PCMMU switch. 
Redundant path to 
OF1(2) MDM lost 


Change 


WINDECOM 
connections 
(О5,МОЗОЕ) as reqd 


FAILED 


PCMMU MIA 


TRANSIENT 
MIA FAIL ON 
PCMMU 1(2) 
RESET BY PWR 
CYCLE 


26 | Load TFLs 


e Go to 64 and 128 
TFL, LOAD 
PCMMU 
FORMAT (ORB 
OPS FS, 
COMM/INST) 


MAL/ALL/GEN J 


562 BCE BYP 
OFB 


If: 

OF3 or OF4 MDM 
failure, or Card 
failure in OF3 or 
OF4, or OF3/OF4 
MDM data path to 
PCMMU failure 


Nominal Config: 

(C3) 

OI PCMMU PWR — 
1 

(014:В,016:В) 

cb ММА,МКС О! 
МОМ ОЕ 3/4 А,В 
(two) — cl 
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2.4b 


Accompanied 
by ‘S62 BCE BYP 
OFA’ and ‘S62 BCE 
BYP OA’? 


e Determine which 
MDM affected: 
OF3 or OF4 


SM SYS SUMM 1 


Both FUEL CELL 3 |NO 


STACK T and 
FUEL CELL 3 
COOL P missing 
status (M) ? 


DETECTED 
PROBLEM 


ЕН On 2nd CRT 
SM 62 PCMMU/ 
PL COMM 


e PCMMU I/O 
RESET PCM - 


ITEM 5 EXEC (*) 


Missing status clear | NO 


on previous lost 
params ? 


TRANSIENT 
OF3 OR OF4 MDM 
FAILURE 


“562 ВСЕ BYP OFB' 


On same disp, |NO 


both FUEL CELL 2 
PUMP and FUEL 
CELL 3 PUMP 
missing status (M) ? 


OF4 MDM 
DETECTED 
PROBLEM 


| 9 | Check cb 


status 


(O14:B) 

e\cb status MNA 
OI MDM OF 
3⁄4 A 

(O16:B) 

e\cb status MNC 
Ol MDM OF 
3/4В 

e Report status to 
MCC 


On MCC GO 
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SINGLE 
CARD LOSS IN 
OF3 OR OF4 MDM 


uplink msg for 
specific MDM/Card 
failure 


Cycle pwr on 
subject MDMs 


(O14:B) 
• cb MNA OI MDM 
OF 3/4 A – op 


(O16:B) 
• cb MNC OI MDM 
OF 3/4 B — op 


(O14:B,O16:B) 

• cb MNA,MNC OI 
МОМ OF 3/4 А,В 
(two) — cl 


SM 62 PCMMU/ 

PL COMM 

e PCMMU I/O 
RESET PCM - 


ITEM 5 EXEC (*) 


Data recovered ? 


TRANSIENT 
OF3 OR OF4 MDM 
FAILURE 


@ ИО RESET 


PCM may cause 
additional SM alerts if 
continuing problems 
with Ol MDMs or PDI 


(2) Must obtain GO 
from MCC for cb 
cycle before 
proceeding to step 10 


(3) Additional SM 
alerts when power is 
removed 


@ Do NOT close 
any cb found 
(reported) OPEN 
(tripped) without 
МСС consent 


Both cbs must 
be open for 3 to 5 
seconds to remove 
power from the MDM 
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Switch to 


alternate PCMMU 


“ OI PCMMU 
PWR - 2(1) 


PL COMM 
e PCMMU I/O 
RESET PCM - 


ITEM 5 EXEC (*) 


OI MDM MIA 
PORT FAILURE 


Load TFLs 


e Perform 64 and 
128 TFL, LOAD 
PCMMU 
FORMAT (ORB 
OPS FS, 
COMM/INST) 
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2.4b (Cont) 


SM 62 PCMMU/ 

PL COMM 

e PCMMU I/O 
RESET PCM - 


ITEM 5 EXEC (*) 


PCMMU MIA 
FAILURE 


FAILURE ON 
OI MDM 
DETERMINED IN 


BLOCK [2] or 


original PCMMU 
and LOAD TFLs 


“ OI PCMMU 
PWR - 1(2) 


e Perform 64 and 
128 TFL, LOAD 
PCMMU 
FORMAT (ORB 
OPS FS, 
COMM/INST) 


PL COMM 
e PCMMU I/O 
RESET PCM - 


ITEM 5 EXEC (*) 


Go to COMM 
SSRs for specific 
loss actions 


Which failed MDM: 
e Goto OI MDM 


LOST: OF4, 
COMM SSR-13 


Switch to 


alternate PCMMU 


(C3) 
“ OI PCMMU 
PWR - 2(1) 


PL COMM 
e PCMMU I/O 
RESET PCM — 


ITEM 5 EXEC (*) 
Fault msgs recur ? 


20 | Switch to 
original PCMMU 


(C3) 


“ OI PCMMU 
PWR - 1(2) 


SM 62 PCMMU/ 

PL COMM 

e PCMMU I/O 
RESET PCM - 


ITEM 5 EXEC (*) 
Fault msgs recur ? 


DOUBLE 


FAILURE. ALL OI 
DATA IS 
SUSPECT 


• Go to OI MDM 
LOST: OF3, 
COMM SSR-12 
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©) ИО RESET 


PCM may cause 
additional SM alerts if 
continuing problems 
with OI MDMs or PDI 


© Advise MCC of 
PCMMU switch 


(7) Full data 
recovered by 
PCMMU switch. 
Redundant path to 
OF3(4) MDM lost 


Change 


WINDECOM 
connections 
(О5,МОЗОЕ) as reqd 


FAILED 


PCMMU MIA 


TRANSIENT 


MIA FAIL ON 
PCMMU 1(2) 
RESET BY PWR 
CYCLE 


26 | Load TFLs 


e Go to 64 and 128 
TFL, LOAD 
PCMMU 
FORMAT (ORB 
OPS FS, 
COMM/INST) 


MAL/ALL/GEN J 


562 BCE 
BYP OA 


If: 

ОА1 or OA2 or 
OA3 MDM failure 
or Card failure in 
OA1(OA2,0A3) 
or OA1/OA2/OA3 
data path to 
PCMMU failure 


Nominal Config: 

(C3) 

OI PCMMU PWR - 
1 

(O17:D) 

MDM OA 1/2/3 – 
ON 
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2.4c ‘S62 BCE BYP OA’ 


Accompanied by 
“562 BCE BYP OFA’ and 
“562 BCE BYP OFB’ ? 


e Determine which 
OA1, OA2, OA3 
MDM affected: 


SM SYS SUMM 2 


APU 1 SPEED % 
and HYD 2 PRESS 
both status missing 


DETECTED 
PROBLEM 


APU 2 SPEED % 
and HYD 1 PRESS 
both status missing 


DETECTED 
PROBLEM 


APU 3 SPEED % 
and HYD 3 PRESS 
both status missing 
(M) 


None of the above 


DETECTED 
PROBLEM 


MCC will 
uplink msg for 
specific MDM/Card 
failure 


CARD LOSS IN 
ОА1, ОА2, OR 
ОАЗ МОМ 


10 | Сусіе рм/г оп 
subject MDMs 


(O17:D) 
“ MDM OA 1/2/3 – 
OFF, then ON 


SM 62 PCMMU/ 
PL COMM 
e PCMMU I/O 


RESET РСМ - 
ITEM 5 EXEC (*) 


Data recovered ? 


(C3) 

“ OI PCMMU 
PWR - 2(1) 

(СВТ) 

e ПО RESET 


РСМ - ITEM 5 
EXEC (*) 


Data recovered ? 


TRANSIENT 
ОА1,ОА2, OR OA3 
MDM FAILURE 


OI MDM MIA 
PORT FAILURE 


CX2) 
Switch to 


alternate PCMMU 


©) ИО RESET 


PCM may cause 
additional SM alerts if 
previous Ol failure, 
PDI not pwrd ON, 
PDI not receiving 
payload data which is 
FDAd 


(> Advise MCC of 
PCMMU switch 


(3) Full data 
recovered by 
PCMMU switch. 
Redundant path to 
ОА1(2,3) MDM lost 


SM 62 PCMMU/ 
PL COMM 
e PCMMU I/O 


RESET PCM - 
ITEM 5 EXEC (*) 


Status missing clear 
of previous lost 
params ? 


TRANSIENT 
ОА1,ОА2, OR OA3 
MDM FAILURE 


FAILURE ON 
OI MDM 
DETERMINED IN 


BLOCK 
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PL COMM 
e PCMMU I/O 
RESET PCM - 


ITEM 5 EXEC (*) 


Fault msgs recur ? YES 


TRANSIENT 
PCMMU MIA 
FAILURE 


09/23/08 


2.4с 


Return to 
original PCMMU 
and load TFLs 


(C3) 
“ OI PCMMU 
PWR — 1(2) 


Perform 64 and 
128 TFL, LOAD 
PCMMU 
FORMAT (ORB 
OPS FS, COMM/ 
INST) 


PL COMM 
e PCMMU I/O 
RESET PCM - 


ITEM 5 EXEC (*) 


Switch to 


alternate PCMMU 


(C3) 
“ OI PCMMU 
PWR - 2(1) 


SM 62 PCMMU/ 
PL COMM 
• PCMMU /О 


RESET РСМ - 
ITEM 5 EXEC (*) 


Fault msgs recur ? 
NO 


FAILED 


PCMMU MIA 


26 | Load TFLs 


e Perform 64 and 
128 TFL, LOAD 
PCMMU 
FORMAT (ORB 
OPS FS, 
COMM/INST) 


Go to COMM 
SSRs for specific 
loss actions 


Which failed MDM: 


• Go to Ol MDM 
LOST: OA3, 
COMM SSR-16 


Switch to 
original PCMMU 


(C3) 
“ OI PCMMU 
PWR - 1(2) 


SM 62 PCMMU/ 
PL COMM 
e PCMMU I/O 


RESET PCM - 
ITEM 5 EXEC (*) 


FAILURE. ALL OI 
DATA IS 
SUSPECT 
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• Goto OI MDM 
LOST: OA, 
COMM SSR-14 


Go to OI MDM 
LOST: OA2, 
COMM SSR-15 


27 | TRANSIENT 
MIA FAIL ON 
PCMMU 1(2) 
RESET BY PWR 
CYCLE 


Load TFLs 


e Go to 64 and 128 
TFL, LOAD 
PCMMU 
FORMAT (ORB 
OPS FS, 
COMM/INST) 


Change 
WINDECOM 
connections 
(О5,МОЗОЕ) as reqd 
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562 BCE 
BYP PL 
f: 


If: 
PDI port failure or 
PCMMU port 
failure or PDI to 
PCMMU data 
path failure 


Nominal Config: 

(C3) 

OI PCMMU PWR – 
1(2) 

(A1L) 

PL DATA INTLVR 
PWR — ON 


09/23/08 


2.4d 


Msg accompanied 
by ‘S62 BCE BYP 
РОГ? 


МО 


Reestablish 
PDI/PCM I/F 
SM 62 PCMMU/ 
PL COMM 


e PCMMU I/O 
RESET PCM - 


ITEM 5 EXEC (*) 
“562 BCE BYP PL’ |NO 
msg repeats ? 

YES © 
Port Mode PDI 
by switching to 
alternate PCMMU 
(C3) 


• OI PCMMU 
PWR - 2(1) 


PL COMM 
e PCMMU I/O 
RESET PCM - 


ITEM 5 EXEC (*) 
If ‘S62 BCE BYP NO 
PL’ msg repeats ? 
YES © 
о | PDI OUTPUT 
LOGIC FAILURE 


Reselect 


original PCMMU 


(C3) 
e OI PCMMU 
PWR - 1(2) 


PL COMM 
e PCMMU I/O 
RESET PCM - 


ITEM 5 EXEC (*) 


‘S62 BCE BYP PL’ 


2.4e 
9 


SM 62 PCMMU/ 
PL COMM 
e PCMMU I/O 
RESET PCM - 
ITEM 5 EXEC (*) 
e PDI I/O RESET - 
ITEM 8 EXEC (*) 
Fault msgs repeat ? NO TRANSIENT 
PDI LOGIC/PWR 
YES FAILURE 


TRANSIENT 
PDI/PCM BUS 
FAILURE 


Es| 2 | 


| 6 | Load PDI 


formats 


• Go to LOAD PDI 


DECOM 


FORMAT (ORB 


OPS FS, 
COMM/INST) 


| 8| ORIGINALLY 
SELECTED 
PCMMU MIA OR 
PDI PORT 
FAILURE 


Reload TFLs 
and config, if reqd 


e Perform 64 and 
128 TFL, LOAD 
PCMMU 
FORMAT (ORB 
OPS FS, 
COMM/INST) 
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©) ИО RESET 


PCM may cause 
additional SM alerts 
if previous Ol failure, 
PDI not pwrd ON, 
PDI not receiving 
payload data which 
is FDAd 


Ө, МСС сап ирііпк 
PDI loads when SM 
SPEC 62 is resumed 


(3) IFM available 
whenever spare PDI 
is manifested 


Change 
PCDECOM 
connections 
(О5,МОЗОЕ) 
ав геда 
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PDI POWER 
ANOMALY 


РАЗ 
Pwr cycle 


PDI 


On MCC GO: 
(A1L) 
S-BD PL 
CNTL - PNL 
PL DATA INTLVR 
PWR - OFF 
Wait 5 sec 
PL DATA INTLVR 
PWR - ON 
CNTL - CMD 


PL COMM 

e PCMMU ГО 
RESET РСМ - 
ITEM 5 EXEC (*) 

e РОО 


RESET - ITEM 


“562 BCE BYP PL’ 
and ‘S62 BCE BYP 
РОГ msgs repeat? 


PDI PWR 


FAILURE 


09/23/08 


2.4d (Cont) 


14 | TRANSIENT 
PDI LOGIC/PWR 
FAILURE 


Load PDI 


formats 


• Go to LOAD PDI 
DECOM 
FORMAT (ORB 
OPS FS, 
COMM/INST) 
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©) ИО RESET 


PCM may cause 
additional SM alerts 
if previous Ol failure, 
PDI not pwrd ON, 
PDI not receiving 
payload data which 
is FDAd 


Ө, MCC can uplink 
PDI loads when SM 
SPEC 62 is resumed 


(3) IFM available 
whenever spare PDI 
is manifested 


(5) MCC has 
insight on power 
going to the PDI. 
MCC may desire not 
to cycle 
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99 
562 ВСЕ 


PDI PL Bus port 
failure or GPC 
port failure or PDI 
to GPC data path 
failure 


Nominal Config: 

(A1L) 

PL DATA INTLVR 
PWR - ON 


09/23/08 


2.4e 


Msg accompanied 
by ‘S62 BCE BYP 
PL’? 


PL COMM 
e PDI I/O 
RESET — ITEM 


8 EXEC (*) 


‘S62 BCE BYP PDI’ 


“562 BCE BYP PDI’ |NO TRANSIENT 
msg recur ? PDI/GPC 


YES 


GPC SIW OR 
PL BUS OR 
PDI/GPC MIA 
PORT OR PDI 
LOGIC FAILURE 


INTERFACE 
ERROR 


NOTE 
No additional 
Decom input or 
FPM format 
loading possible 


«ҮМСС for further 
action 
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May occur prior 
to ‘I/O ERROR PL1' 
msg, which requires 
Mal procedure for 
that error condition 
be performed 


Msg will occur if 
SM I/O RESET 
accomplished and 
PDI pwrd off 


(з) Internal PDI 
logic lockup may be 
cleared by PDI pwr 
cycle. However, this 
will cause loss of 
currently loaded 
formats. Do not 
cycle pwr without 
MCC direction 


@ May be possible 
to clear if GPC MIA 
or GPC S/W with an 
SM СРС switch. 
VMCC for further 
action 
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$62 BCE BYP 
PSP1(2) 


If: 

PSP/PL MDM 
Interface fails or 
PSP pwrd off or 
PSP pwr supply 
failure 


Nominal Config: 


PL UMB (INTRG) 
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2.4f 


Msg accompanied 
by ‘S62 PDI 
DECOM FAIL’ on 
input 6 associated 
decom ? 


SM 62 PCMMU/ 
PL COMM 


PSP 
° I/O RESET PSP 


1(2) — ITEM 6(7) 
EXEC (*) 


Fault msg repeats ? 


YES 


Cycle PSP 
1(2) pwr 


(A1L) 

S-BD PL 
PWR SEL - 
INTRG 
CNTL - PNL 
PWR SEL - 
BOTH (PSP) 
CNTL - СМО 


PSP 

e ЏО RESET PSP 
1(2) — ITEM 6(7) 
EXEC (%) 


‘S62 BCE BYP PSP 1(2)’ 


" 


PL COMM 

PSP 

e ПО RESET PSP 
1(2) — ITEM 6(7) 


EXEC (*) 


Fault msg repeats ? 
NO 


PAYLOAD SPEC 
XXX 


e |f available, config 
PSP by item 
entry; otherwise, 
MCC will uplink 
config CMD 


SM 62 PCMMU/ 
PL COMM 

PSP SYNC BIT = 
YES and PSP 


SYNC FRAME = 
YES ? 


YES 


YES 


| 6 | TRANSIENT 
PSP FAILURE 


Fault msg repeats ? |NO | 8 | TRANSIENT 


YES 


PSP LOGIC 
LOCKUP ON 
PSP/PL MDM 
INTERFACE 


PSP LOGIC 
LOCKUP ON 
PSP/PL MDM 
INTERFACE 
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YES 


NO PSP 1(2) 


PWR FAILURE 


PAYLOAD SPEC 
XXX 


e If available, config 
PSP by Item 
Entry; otherwise, 
MCC will uplink 
config CMD 


e PDI DECOM 
FDA must be enabled 
to receive “562 РО! 
DECOM FAIL’ and T 


Msg occurs if 
PSP pwrd off 


(3) “562 PDI 
DECOM FAIL’ fault 
msg may occur 
during PSP pwr cycle 


(4) PSP config will 
be lost in next block 
steps 


G) S-BD PL PWR 
SEL sw position 
should reflect current 
operational 
requirements 
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2.4f 


Selection of 
alternate S-BD PL 
sys will cause 
temporary loss of RF 
to PL 


. G Indications of 
alternate orbiter PL RCVR lock vary 
S-BD PL comm with flight 


System 


(A1L) 

S-BD PL 

e YCNTL — CMD 

“ PWR 5Ү5- 
2(1) 

+ MOD - OFF 

e CNTL — PNL 


РІ. СОММ 
Р5Р 
° ПО RESET PSP 


2(1) — ITEM 7(6) 
EXEC (*) 


PAYLOAD SPEC 
XXX 


e If available, config 
PSP by Item 
Entry; otherwise, 
MCC will uplink 
config CMD 


If OIU reqd 
(MCC): 
(SSP) 
• OIU PWR – OIU 
2(1) ON 
e OIU tb — DN 
(UP) 
• To reconfig OIU, 
ҮМСС 
(A1L) S-BD PL 
PSP CMD 
OUTPUT - 
INTRG ? 
9 


e PL RCVR lock 


(A1L) (A1L) 

* S-BD PL FREQ S-BD PL 
SWEEP - ON e MOD- ON 
(for up to 90 sec e CNTL - CMD 
until lock), then 
OFF 

e If no lock, VMCC 
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562 PDI 
DECOM FAIL 


PDI Decom fails, or 
PL to orbiter Р! 
RF link fails, or PL 
TLM output to PDI 
fails, or PSP/PDI 
hardline failure 


Nominal Config: 
(A1L) 
PL DATA INTLVR 
PWR - ОМ 
SM 62 
PCMMU/PL 
COMM 


DECOM FDA 
ENA - ITEM 14 
(15,16,17) = ENA 


INTRG(PL UMB) 


09/23/08 


2.4g ‘S62 PDI DECOM FAIL’ 


(9 


Msg accompanied 
by ‘S62 BCE BYP 
PSP 1(2) ? 


Msg accompanied 
by ‘S62 BCE BYP 
PDI’? 


Neither of the above 


Determine 
which DECOM(s) 
indicate(s) fail 


SM 62 PCMMU/ 

PL COMM 

PDI DECOM 1,2,3, |NO TRANSIENT 
or 4 indicates fail PDI DECOM FAIL 
(Т)? OR MOMENTARY 


LOSS OF PL TLM 
DATA INPUT TO 


associated DECOM 
have active PL ? 


associated DECOM 
have flt-specific 
procedures ? 


• Go to S62 PDI 
DECOM FAIL, 
(PL OPS, PL 
SYS, or SODF: 
ASSY OPS) 


Determine if 
DECOM indicating 
fail (T) operating on 
RF P/L TLM input 


DECOM indicated 
as failed (T) 


e Perform LOAD 
PDI DECOM 
FORMAT (ORB 
OPS FS, 
COMM/INST) 


PL INTRG to PSP 
interface operating 
properly 


PSP SYNC BIT and 
FRAME = YES ? 


PDI DECOM 
FAILURE 


12 | DECOM still 


TRANSIENT 
indicating fail (7) ? 


PDI DECOM 
MEMORY 
FAILURE 
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@ Data on display 
driven by failed 
DECOM may be 
static 
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Determine if 
B/U PDI DECOM 
will reestablish PL 
data 


e Perform LOAD 
PDI DECOM 
FORMAT for B/U 
DECOM (ORB 
OPS FS, 
COMM/INST) 


‘S62 PDI DECOM 
FAIL’ error msg and 
“Т recur on original 
PL input when 
selected to new 
DECOM ? 


ORIGINAL 
PDI DECOM 
FAILURE 


If MCC available: 

e Drop SPEC 62 
and MCC will 
perform block ; 
otherwise, 
continue 


PDI/PCMMU 
completely to B/U 
config 


Inh failed DECOM 

FDA: 

e ITEM 14(15,16,17) 
EXEC 

Zero input to failed 

DECOM: 

e ITEM 9 *1(2,3,4) 
EXEC 

e ITEM 12 +0 
EXEC 

e ITEM 13 EXEC 

Enable FDA for new 

DECOM: 

e ITEM 14(15,16,17) 
EXEC 


• Go to LOAD PDI 
DECOM 
FORMAT for 
remaining B/U 
config (ORB 
OPS FS, 
COMMI/INST) 


09/23/08 


2.4g 


ES 


(Cont) 


Is DECOM 
associated with RF 
PL ТІМ and failed 
PDI DECOM 
INPUT =6 ? 


Select 


alternate S-BD PL 
Comm sys 


(A1L) 

S-BD PL 

eVCNTL — CMD 

e PWR SYS- 
2(1) 

e MOD - OFF 

e CNTL — PNL 

-Error msg: 
‘S62 BCE BYP 
PSP 1(2) 


SM 62 PCMMU/ 
PSP 
e I/O RESET PSP 


2(1) — ITEM 7(6) 
EXEC (*) 


PAYLOAD 

SPEC XXX 

e |f available, config 
PSP by item 
entry; otherwise, 
MCC will uplink 


config CMD 


If OIU reqd 

(VMCC): 

(SSP) 

. OIU PWR - OIU 
2(1) ON 

e ОЮ tb - DN 
(UP) 

e To reconfig OIU, 
VMCC 


NO 


P/L TLM SYS 
TOPDI INTERFACE 
FAILURE OR PL 
TLM SYS 
PROBLEM 


SM 62 PCMMU/ 
PL COMM 
DECOM FDA still 
indicating fail (T) ? 


YES 


PSP 1(2) PDI 
INTERFACE 
FAILURE 


«ҮРІ. RCVR lock 


YES 


A1L) 
e S-BD PL FREQ 

SWEEP - ОМ 
(for up to 90 вес 
until lock), then 
OFF 
If no lock, ҮМСС 
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21 

SYSTEM FAILURE 
OR PDI CNTL 
LOGIC FAILURE 


S-BD PL 
• MOD- ON 
e CNTL — CMD 


Selection of 
alternate S-BD PL 
sys will cause 
temporary loss of RF 
to PL 


Some payloads, 
on a flight-specific 
basis, may not be 
supported by PL 
comm string 2 


(4) MCC TFLIDFL 
loads cannot be 
performed with SPEC 
62 active 


Original orbiter 
S-BD PL TLM sys 
lost 


(6) B/U DECOM 
config requires a TFL 
change 


С) PL RCVR lock 
indications vary with 


flight 
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PSP BIT 


2.5 


Unable to Obtain 
PSP Bit and/or 
Frame Sync 
Lock 


If: 
PL INTRG/PSP 
Interface failure or 
PSP Bit Frame 


Sync failure 
Е 
faa] Nominal Config: 
а. 
o 
а. 
2.5 


09/23/08 


2.5а PSP ВІТ AND/OR 
FRAME SYNC LOCK FAIL 


2.4g 


e Determine if PL 
INTRG operating 


properly 


SM 62 PCMMU/ 
PL COMM 
PL INTRG: 
PHASE LOCK = 


YES and PL SIG 
STR > 1.43? 


e If available, 


config PSP by 


Item Entry; 


otherwise, MCC 
will uplink config 
CMD on crew call 


SM 62 PCMMU/ 

PL СОММ 

PSP SYNC BIT and |YES TRANSIENT 
PSP LOGIC 


FRAME = YES ? 


Select alt 


orbiter S-BD PL 


comm sys 


(A1L) 
S-BD PL 


eVCNTL — CMD 


e PWR SYS - 


2(1) 


• MOD – OFF 
e CNTL — PNL 


e Error msg: ‘S62 
BCE BYP PSP 


1(2) 


SM 62 PCMMU/ 
PL COMM 


e PSP I/O RESET 


PSP 2(1)- 


ITEM 7(6) EXEC 


(*) 


PAYLOAD 
SPEC XXX 


e |f available, config 


PSP by Item 


Entry; otherwise, 
MCC will uplink 
config CMD on 


crew Call 
(A1L) S-BD PL 
PSP CMD 
OUTPUT - 


INTRG ? 
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FAILURE 


YES| 5 |PLRCVR 
locked ? 


Q PL RCVR lock 
indications vary with 


flight 


MAL/ALL/GEN J 


2.5а 


(А11) 

e S-BD PL FREQ 
SWEEP — ON 
(for up to 90 sec 
until lock), then 
OFF 

e If no lock, VMCC 


(A1L) • Determine if PSP 
S-BD PL operating 
e MOD- ON properly 


• CNTL - CMD 
SM 62 PCMMU/ 
PL COMM 


PSP SYNC BIT = 
YES and PSP 
SYNC FRAME = 
YES ? 


ORIGINALLY 


SELECTED PSP 
OR PI FAILURE 


09/23/08 


mm PL TLM SYS 
PROBLEM 
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OI DSC 


OI DSC LOSS 


Loss of signal 
- conditioning will 
Multiple Params usually (but not 
Indicate • Match param always) cause 
Off-Scale Low indicators on displays display of off-scale 
(Displaying 1.) to determine failed low value for that 
DSC param. ‘L’ will be 
displayed adjacent 
to this value 


569 FUEL CELL 

569 FUEL CELL 
H20 

S86 FU TK VLV 
1(2,3) 

S86 RSVR/ACC 
P 1(2,3) 

S88 APU/FU 
PMP 1(2,3) 


eVcb(s) for particular 
DSC 


DSC FAILURE 


Simultaneous 
occurrence of 
these fault msgs 
indicates DSC 
OM3 problem 


Nominal Config: 
(О14:В) 
cb ММА OI SIG 
CONDR OF 1/4 
A-cl 
(O15:B) 
cb MNB OI SIG 
CONDR OF 1/4 
B -cl 
(O15:B) 
cb MNB OI SIG 
CONDR OF 2/3 
A-cl 
(016:В) 
cb ММС OI SIG 
CONDR OF 2/3 
B-cl 
(О14:В) 
cb MNA OI SIG Га ^ 
CONDR OM 1/2 XXXX/XXX/078 SM SYS SUMM 1 XX X DDD/HH:MM:SS 
A-cl DDD/HH:MM:SS 
(О15:В) SMOKE 1 2/8 DC VOLTS T/A 2/B Fre 
cb MNB OI SIG CABIN о ЕС OM1 ом? ом? 
CONDR ОМ 1/2 L/R FD о MAIN ом? ом? OM1 
В-сі AV BAY 1 о ESS ом2 ом2 OM1 
о 
[9] 


(017:C) 2 A 
SIG CONDR 3 CNTL 1 OF 1 OF 2 OF 3X 
OL 1/2 ОМ CABIN 2 OF1 ОЕ2 ОЕЗХ 
OR 1/2 - ON PRESS ОЕ2 3 OF1 OF 2 OF 3X 
(O17:D) dP/dT-EQ OF3 zX.XXXS 
SIG CONDR O2 CONC XXX.XS ФА ОЕ 1 оғ? ОЕЗ 

1 

1 

1 

1 

1 


ee PPO2 ° ОЕ2 ФВ ОЕ 1 ОЕ 2 OF 3 
E NE ара о ФС OF 1 OF2 OF3 
CONDR OM3 HX OUT T O ФА ХХ.Х8 XX.XS XX.XS 
Ао 02 FLOW о ОЕ 2 ФВ ХХ.Х8 XX.XS XX.XS 
(016:B) N2 FLOW о ОЕ 2 Фс ХХ.Х8 XX.XS XX.XS 
cb MNC OI SIG IMU FAN AXS BXS CXS |FUEL CELL 
CONDR OM3 AV FC1 FC2 FC3 AMPS OM1 OM1 OM1 
B-d SS1 XXXS XXXS XXXS REAC VLV XXS XXS XXS 
SS2 XXXS XXXS XXXS STACK T OM 1 ом2 ом2 
553 ХХХ8 XXXS XXXS EXIT T OM1 ом2 ом2 
TOTAL AMPS XXXXS COOL Р OM1 ом2 ом2 
KW XXS PUMP XXS XXS XXS 
(XX) 


" 
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FAN AP 


2.6a 


(Cont) 


di X X X X / X 


H 2 
02 


ХХ/ 079 SM 


CRYO ТК 1 
PRESS XXXS 
PRESS XXXXS 

HTR T1 OM 1 

T2 OM2 


SYS 


XXX 


3 
XXXS XXXS 
XXXXS XXXXS 
OM 1 OM 1 
OM2 OF 3 


4 
XXXS 
XXXXS 
OM2 
OF 3 


DDD/HH:MM: 
DDD/HH:MM: 


APU 
TEMP EGT 
B/U EGT 
OIL IN 
OUT 
SPEED % 
FUEL QTY 
PMP LK 
OIL OUT 


AV BAY 
TEMP 
FAN AP 


Р 
Р 


HYD 
PRESS 
RSVR T 

P 
QTY 

W/B 
H20 QTY 
BYP VLV 


THERM 
H20 
FREON 
EVAP 


PUMP 
FLOW 
OUT 


1 
OA2 
OA 1 
ОА 1 
ОА 1 


XXXS 
XXXS 


CNTL 
P 


T 


(С XXXXIXX 
POD 
OMS TK 


SER 
GSE SER 
TEST HE 


ХІ 


COVER 
V PNL 
V PNL 
ОХ 1 

2 


N > N BN. A SH > э М М Мю 


THERMAL 


OMS 
X FD 

GMBL 
DRN 


XX Х 


CRSFD R 


ох ОА2 
LN OA2 
ох ОА З 


C 
ОА З 


AFT RCS 
МАМЕ 1 
DRN PNL 


VERN PNL 
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COMM SSR 


COMM SSR 


COMM SSR-1 
LOSS OF ALL VOICE COMM 


1. Perform NO AUDIO, COMM, 2.1a 
2. Install AUDIO CTR BYP CONNECTORS 
Perform ACCU BYPASS CONNECTOR INSTALLATION (IFM, PROCEDURES A THRU F) for CDR and PLT 
ATUs 


If still no COMM but CMD capability confirmed (ORB PKT, COMM, COMM LOST multi panels), MCC will attempt 
telecon via OCA 
If Ku-Band not deployed/activated: 
3. Perform KU-BD ANT DEPLOY and KU-BD ACTIVATION (ORB OPS, COMM/INST): 
4. Configure for OCA telecom (ORB OPS, PGSC, VIDEO CONFERENCING) in low rate 


L12 PDIP KU BD RATE - LOW 
A1U KU SIG PROC LDR - PL DIGITAL 
HDR ~ TV 


VKU PWR -ON 

УКО MODE - COMM 

VKU - GPC 
KU CNTL -PNL 


If no OCA capability (CMD ОК) and voice still cannot be established: 
5. Perform next day PLS 


6. Use Scratch Pad line(s) to inform MCC of no voice and for other msgs 
(MCC monitors all Scratch Pad lines) 


NOTE 
For letters above F, use ROW/COLUMN combinations below; i.e., 2B = N. 
Use '..' when msg requires > 1 Scratch Pad line (expect ERR) 


Standard Responses 
COLUMN 41 YES 


22 NO 

33 MSG RCVD - STBY 

44 MSG RCVD - WILCO 

55 DON’T KNOW 

66 RESEND MSG 

77 REFERENCE MSG 

88 ? (DON’T UNDERSTAND - PLEASE CLARIFY) 
99 MISSION STATUS — OK 


00 MISSION STATUS — PROBLEM IDENTIFIED, 
PLEASE ADVISE 


AA PAGE NUMBER 


EX: 
ITEM 01 +77 (02) +924 (03) +88 
‘Reference Msg 924; Don’t Understand — Please Clarify’ 


7. MCC will acknowledge by lighting Abort light: 
ON for at least 1 min, then OFF = MSG RCVD - STBY 
ON for 10 sec, then OFF = YES 
ON for 10 sec, then OFF for 10 sec, ON for 10 sec, then OFF = NO 


If still no Comm, and no CMD: 
8. Minimize perturbations and deorbit 
Cease payload ops, which cause vehicle movement 
Do not perform any unnecessary attitude maneuvers, vents, dumps, or purges 
Perform reqd attitude maneuvers, vents, dumps, and purges as close to Deorbit Burn as possible 
MNVR(TRK) -ZLV, +XVV attitude until Deorbit Prep 
TG = 2, BV = 3, OM = 180 


OPS 202 PRO 


GNC XXXX MNVR YYYY 


If PEG 7 A Vs = 0 and TIG in future, then Deorbit to PLS at TIG in target set >> 
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COMM SSR-1 (Cont) 


Otherwise: 
Perform GPS INCORPORATION (ORB OPS, СМС), then: 
If GPS is functioning properly, Deorbit to next lighted CONUS opportunity or next 
CONUS if lighted doesn't exist (either current or next day PLS) 


NOTE 
Do not inhibit GPS for crew sleep 


D/O, NOMINAL DEORBIT PREP PROCEDURES 
Pen & Ink: Add “GPS INCORPORATION (EPCL, GNC)” at TIG-2:00 hr 


If GPS is NOT functioning properly, Deorbit according to following priorities for altitude and 
available targets: 
Current Altitude: 
1. Deorbit within next 13 hr if Hp 2120 nmi 
2. Deorbit within next 9 hr if 105 < Hp « 120 or less 
Available Targets: 
1. Next lighted CONUS opportunity 
2. Next CONUS opportunity 
3. Next lighted ELS opportunity 
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EXPLANATORY NOTES FOR OI MDM/DSC LOSS SSRs 


NOTE 
Ol MDM/DSC Loss action items are based on loss of specific Ol MDM or 
DSC. Each procedure defines crew actions reqd because of the lost 
measurements on failed О! MDM or DSC 


For each procedure, the following assumptions/guidelines are used: 


1. 


Only on-orbit and sleep configs are addressed. Entry changes will be 
uplinked with entry sw list changes 


Only a few lost measurements have possible recoveries. Many Mal 
procedures will remain unusable. Actions reqd maximize capability 


Pwr consumption is not a consideration. Loads will be balanced after 
the fact by MCC 


Procedures include primary C/W inhibits (DSC only). MCC will do 
TMBUS to assure safe monitoring/control only, with no general TMBU of 
all affected measurements 


Procedures do not represent a complete list of measurements affected. 
Procedures include only those measurement losses that are significant 
to crew and those with possible actions 


Params affected by OI MDM loss will have “М” displayed adjacent to 
them. Those params affected by DSC loss will have ‘L’ displayed 
adjacent to them (params displayed on meter will be pegged low). Do 
not use these data 
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MAL/ALL/GEN J 


COMM SSR-10 


OI MDM LOST: OF1 


ACTIONS 


If on PCS SYS 1: 

• Perform RECONFIG ТО 
ALT PCS SYS, ECLS 
SSR-3 


(L1) 
• AV BAY 3 FAN B - OFF 
. А-ОМ 


If on IMU FAN A: 


e Monitor Cabin Fan flow by 
feel 

During sleep periods: 

e CAB FAN A,B (two) — ON 


e Maintain LiOH Canister(s) 
changeout schedule per cue 
card and FLIGHT PLAN 


R1 


• MN BUS TIE B,C (two) – 
ON (tb-ON) 

(L1) 

If FLASH EVAP CNTLR PRI 
B enabled: 

e Perform FES RESTART 
ECLS SSR-5, using PRIA 

(R14:C) 

e cb MNB KU ANT HTR — 


op 
eVMCC about performing 
WASTE H20 DUMP 
(ML86B:A) 


• cb MNA,MNB H20 LINE 
НТК A, HTR B (two) – cl 


НТА STRUC (two) – cl 
• cb MNA, MNB EXT ARLK 
HTR LINE ZN 1,2 (four) — cl 
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MEASUREMENT LOSS 


Most PCS 1 measurements 


Av Bay 3 Fan AP 

Temp 
(MCC has limited insight) 
Hum Sep A,B (two) 
Speed Snsr 
Waste Qty 1 


IMU Fan AP 
A Speed Snsr 
Cab Fan AP 


PPCO2 (MCC cannot assess) 


FC 1 pH Snsr 


ЕС2 551 AV 
552 AV 
553 AV 


Most FES Feedline A Htr 
measurements 


Ku Gyro temp monitoring 


Waste Qty 1 


Waste Н2О Dump Line Т 


М2 Qty (two) 1,2 


Smoke Det A Concn Av Bay 2 
A Concn Av Bay 3 
Concn Cabin 


HYD sys temps 


External Airlock LCG EV 1 
Supply Line press 
External Airlock Fwd and 
Aft Truss Flange temps 
External Airlock H2O Line 
Zone 1 Htr A temp 
External Airlock H2O Line 
Zone 2 Htr B temp 
External Airlock Н2О Shutoff 
Vlv position 


Freon Loop 2 Accum Qty 


2-39 


NOTES 


@ If condensation in 
cabin, ҮМСС 


(2) Buses will be untied for 
entry. MCC will TMBU FC 
AAMPS 2 limits and notify 
crew. If loss of comm, reset 
limits to present value + 40 


(3) WST TK will be dumped 
by time (=2 %/min) to provide 
ullage to make EOM, MCC 
will provide the time 


This action activates 
redundant htrs on Supply 
H20 Dump Line, Waste H2O 
Dump Line, Vacuum Vent 
Line 


(5) Smoke Det H/W Alarm 
still available 


(6) хасгв on disp SM 87 
HYD THERMAL will show 'M' 
for some parameters 


(7) Visibility into Truss 
Flange temps lost 


One of two temps in 


each zone lost 


(9) Vlv position is normally 
closed. Position can be 
verified during EMU recharge 


Freon Loop 2 Automatic 
Radiator Isolation capability 
is lost 


(13) Call MCC for MMU 1 
action. If MMU 1 off, ITEM 4 
EXEC 


MAL/ALL/GEN J 


COMM SSR-11 
OI MDM LOST: OF2 


ACTIONS 


If on PCS SYS 2: 

e Perform RECONFIG TO 
ALT PCS SYS, ECLS 
SSR-3 

(L1) 

• AV BAY 1 FAN B — OFF 

° А-ОМ 

eVH20 PUMP LOOP 2- 


ON 
• H20 PUMP LOOP 1- 
OFF 


e Do not don Biomed 

Electrodes 

(R11L) 

eVPLY H20 ТКС INLET, 
OUTLET (two) — OP 
(tb-OP) 

(R1) 

e MN BUS TIE С.А (two) – 
ON (tb-ON) 


SM 66 ENVIRONMENT 
e Monitor AIRLK P and dP/dT 
for cabin integrity on-orbit 


(ML86B:A) 
4|» cb ММА,ММВ Н2О LINE 
HTR A, HTR B (two) — cl 
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MEASUREMENT LOSS 


Most PCS Sys2 
measurements 


Av Bay 1 Fan AP 
Temp 
(MCC has limited insight) 
Most H2O Loop 1 
measurements 


ECG 1,2 Telemetry 


Sply H20 Qty B 
Qty D 


FC3 551 AV 
552 AV 
SS3 AV 


Cabin Press Snsr 


N2 Qty 2 
FC2 pH Snsr 


Sply H2O Dump Line Т 


Smoke Det A Concn Av Bay 1 
Smoke Det B Concn Av 
Bay 3 
Smoke Det Concn Right FIt 
Deck 


External Airlock LCG EV 2 
Supply Line press 

External Airlock H2O Line 
Zone 1 MNA,B,C Htr ON 
status 

Vestibule Temp 1 

EXT A/L Struc Htr MNA,B Htr 
ON status 

Vestibule Isolation Viv 1 and 
Depress VIv 1 op/cl 
positions 


Freon Loop 1 Accum Qty 
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NOTES 


Use interchanger flow 
to monitor H2O Loop 1 
performance if reqd 


Crossover vlv needs to 
be checked and TKC 
unisolated to equalize tks to 
provide leak protection 


Buses will be untied for 
entry. MCC will TMBU FC 
AAMPS 3 limits and notify 
crew. If loss of comm, reset 
limits to present value + 40 


(2) This action activates 
dual htrs on Supply Н2О 
Dump Line, Waste Н20 
Dump Line, Vacuum Vent 
Line 


(5 Smoke det H/W Alarm 
still available 


(6) Zone 1 temps verify 
proper switch config 


(7) Vestibule Temp 2 
available 


Structural temps verify 
proper switch config 


(9) Vlvs still operational. 
Alternate vlvs available 
Freon Loop 1 Automatic 


Radiator Isolation capability 
is lost 


MAL/ALL/GEN J 


COMM SSR-12 
OI MDM LOST: OF3 


ACTIONS 


SM 66 ENVIRONMENT 


e Monitor Cabin Press for 
cabin leaks 


e H2O PUMP LOOP 1 — ON 
• H20 LOOP 1 BYP 

MODE - AUTO 
• H2O PUMP LOOP 2 — OFF 
e H20 LOOP 2 BYP 

MODE - MAN 


(R13U) 
e C/W PARAM SEL tw 
(three) — 105 
2| СЛУ LIMIT SET VALUE tw 
(three) — 1.50 
e C/W LIMIT SET LIMIT — 
LOWER 
e C/W LIMIT SET FUNC – 
SET 
e C/W PARAM SEL tw 
(three) — 115 
З |• C/W LIMIT SET VALUE tw 
(three) — 0.65 
* C/W LIMIT SET LIMIT — 


e Perform FUEL CELL 
PURGE - MANUAL 
(ORB OPS, EPS) (Cue 
Card) (Assume SM 2 not 
available when using Cue 
Card) 


SM 60 SM TABLE MAINT 


5|Inhibit S-BD ANT QUAD 
Alert: 
e Param ID — ITEM 1 
%0921049ЕХЕС 


(L1) 

If FLASH EVAP CNTLR PRI 
A enabled: 

e Perform FES RESTART, 
ECLS SSR-5, using PRI B 


SM ANTENNA 


(Continued) 
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MEASUREMENT LOSS 


Cabin dP/dT 


Av Bay 2 Fan AP 
Temp 
(MCC has limited insight) 


Most Н2О Loop 2 
measurements 


FC Purge Line temps 
FC3 pH Snsr 


Antenna Select feedbacks 


Most FES Feedline B Htr 
measurements 


S-BD mode 


N2 Qty (two) 1,2 
HYD sys temps 


(Continued) 
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NOTES 


@ Use Interchanger flow 
to monitor H2O Loop 2 
performance if reqd 


(2) Raises H2O Loop 1 
Pump Out P Limit 


(3) Lowers H2O Loop 2 
Pump Out P Limit 


Causes loss of FC Auto 
purge capability 


©) Avoids nuisance alarms 


(6) SM 76 COMM display 
S-BD PM mode static, SM 
GPC will continue selecting 
ANT for the mode shown 


С) Force TDRS antenna 
pointing 


Xdcrs on disp SM 87 


HYD THERMAL will show ‘M’ 
for some parameters 


MAL/ALL/GEN J 


COMM SSR-12 (Cont) 
OI MDM LOST: OF3 


ACTIONS 


e Terminate all SUPPLY Н20 
Dump operations through 
dump nozzle 

• If Supply Н20 Dump reqd, 
perform SUPPLY WATER 
DUMP USING FES (ORB 
OPS, ECLS) 


• Terminate all WASTE Н2О 
Dump operations through 
dump nozzle 


(8110) 

eVSPLY H20 ТКС INLET, 
OUTLET (two) – OP 
(tb-OP) 


HTR VEST (two) — cl 

e cb MNA,MNB EXT ARLK 
НТА STRUC (two) - cl 

• cb MNA,MNB EXT ARLK 
HTR LINE ZN 1,2 (four) — cl 
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D Smoke Det B Concn Av Bay 1 


MEASUREMENT LOSS 
Supply H20 Noz T A,B (two) 


Waste H20 Noz T A,B (two) 


Supply Н2О Qty C 


Bay2 
Smoke Det Concn Left Fit 
Deck 


FC 1,2,3 Amps 


External Airlock H2O Line 
Zone 2 MNA,B,C Htr ON 
status 

External Airlock Vestibule 
MNA,B Htr ON status 

Vestibule Temp 2 

External Airlock Lower 
Bulkhead temp 

External Airlock H2O Line 
Zone 1 and 2 LCG 2 temp 

External Airlock Line Zone 2 
Temp A C2 Sply 

Vestibule Isolation Vlv 2 op/cl 
positions 
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NOTES 


(9) For leak detection 


Smoke Det H/W Alarm 
still available 


G? F9 meter still available 


(2 Zone 2 temps verify 
proper switch config 


(3 Both htrs activated 
since only one Vestibule 
temp available 


Vestibule Temp 1 
available 


(13) Both htrs activated 
since visibility into temps lost 


Му still operational. 
Alternate vlvs available 


MAL/ALL/GEN J 


COMM SSR-13 
OI MDM LOST: OF4 


ACTIONS 


When reqd: 

e Perform FUEL CELL 
PURGE - MANUAL 
(ORB OPS, EPS) (Cue 
Card) (Assume SM 2 not 
available when using Cue 
Card) 


e During CCTV Camr ops, 
monitor CCTV Camr temps 
on Monitor 


e Perform CIRC PUMP 


XDCR FAILURE 
WORKAROUND, 
APU/HYD SSR-3, for ‘M’ 
Xdcrs on display SM 87 
HYD THERMAL 


If Topping Evap enabled: 
L1 


• ТОР EVAP НТК DUCT ~ 
А/В 


If High Load Evap enabled: 

(L1) 

e HI LOAD DUCT НТК - 
A/B 


3|If High Load Evap not 
enabled: 


SM 60 SM TABLE MAINT 


• ITEM 1+0631820 


LINE/H2O/SYS 1A,1B, 
3A,3B (four) - AUTO 


5|• MN BUS TIE AB (two) — 
ON (tb-ON) 


MODE - OFF 
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MEASUREMENT LOSS 


FC Auto Purge Start discretes 


CCTV Camr overtemp 
discrete 


HYD sys temps 


Fwd,Aft Topping Duct Htr 
measurements 


Hi Load Outbd Duct Htr 
measurements 


S-BD Quad Ant Sel 1/2 — 
GPC 


APU H20 sys temps (Htr 
mon) 


ЕС1 SS1 AV 
552 AV 
SS3 AV 


Vestibule Vlv 2 op/cl position 


Radiator Isolation Auto Mode 
indication 
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NOTES 


(1) No SM alerts for CCTV 
overtemp 


© Xdcrs on disp SM 87 
HYD THERM will show ‘M’ 
for some parameters 


(3) Inhibits FES High Load 
duct alerts. Pre-condition 
steering could cause 
nuisance alarms unless 
params are inhibited 


@ May get Antenna alerts 
when manually operating 
(C3) S-BD PM ANT sw (loss 
of position discrete to SM) 


@ Buses will be untied for 
entry. MCC will TMBU FC 
AAMPS 1 limits and notify 
crew. If loss of comm, reset 
limits to present value + 40 


(6) Viv still operational. 
Alternate vlvs available 


@ Freon Loop 1,2 
Automatic Radiator Isolation 
capability is lost 
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COMM SSR-14 


OI MDM LOST: ОА1 


ACTIONS 


e Perform CIRC PUMP 
PRESS XDCR FAILURE 
WORKAROUND, 
APU/HYD SSR-1 for Circ 
Pump 1 

e Perform SIMULTANEOUS 
CIRC PUMP ON/GPC OPS, 
APU/HYD SSR-2 for Circ 
Pump 1 


e Perform CIRC PUMP 
XDCR FAILURE 
WORKAROUND, 
APU/HYD SSR-3, for ‘M’ 
xdcrs on display SM 87 
HYD THERMAL 


If High Load Evap Enabled: 


CRSFD LINES (two) – 
AUTO 


L OMS no-go for on-orbit 
burns 
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MEASUREMENT LOSS 


HYD sys 1 Circ Pump 
pressure 


HYD sys temps 
HYD sys 1 Accumulator and 
Reservoir pressure 


APU 1 Fuel Qty (MDU and 
CRT) 


Hi Load Inbd Duct Htr 
measurement 


Partial insight into OMS 
CRSFD Line Htr ops 


L OMS Fu Inj T 


2-44 


NOTES 


(1) GPC capability to 
monitor HYD Accumulator 
and Reservoir pressure lost 
for sys 1 


(2) Loss of fuel injector 
temperature is no-go for 
non-critical on-orbit burns. 
The engine will be used for 
deorbit 


MAL/ALL/GEN J 


COMM SSR-15 
OI MDM LOST: OA2 


ACTIONS 


When reqd: 

e Perform FUEL CELL 
PURGE - MANUAL (ORB 
OPS, EPS) (Cue Card) 
(Assume SM 2 not available 
when using Cue Card) 


e Perform CIRC PUMP 
PRESS XDCR FAILURE 
WORKAROUND, 
APU/HYD SSR-1 for Circ 
Pump 2 

e Perform SIMULTANEOUS 
CIRC PUMP ON/GPC OPS, 
APU/HYD SSR-2 for Circ 
Pump 2 

e Perform CIRC PUMP 
XDCR FAILURE 
WORKAROUND, 
APU/HYD SSR-3, for ‘M’ 
xdcrs on display SM 87 
HYD THERMAL 


CRSFD LINES (two) — 
AUTO 


3|R OMS no-go for on-orbit 
burns 


09/23/08 


= 


N 


MEASUREMENT LOSS 


FC Purge Line temps 


HYD sys 2 Circ Pump 
pressure 


HYD sys temps 
HYD sys 2 Accumulator and 
Reservoir pressure 


APU 2 Fuel Qty (MDU and 
CRT) 


Partial insight into OMS 
CRSFD Line Htr ops 


R OMS Fu Inj T 
N2 Qty 1 (ОУ105) 
If no internal airlock, External 


Airlock H2O Transfer Line 
press 
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NOTES 


@ Causes loss of FC Auto 
purge capability 


(2) GPC capability to 
monitor HYD Accumulator 
and Reservoir pressure lost 
for sys 2 


@ Loss of fuel injector 
temperature is no-go for 
non-critical on-orbit burns. 
The engine will be used for 
deorbit 


MAL/ALL/GEN J 


COMM SSR-16 
OI MDM LOST: OA3 


ACTIONS 


(A14) 

* RCS/OMS HTR OMS 
CRSFD LINES - A 
AUTO,B AUTO 


e Perform CIRC PUMP 
PRESS XDCR FAILURE 
WORKAROUND, 
APU/HYD SSR-1 for Circ 
Pump 3 

e Perform SIMULTANEOUS 
CIRC PUMP ON/GPC OPS, 
APU/HYD SSR-2 for Circ 
Pump 3 


e Perform CIRC PUMP 
XDCR FAILURE 
WORKAROUND, 
APU/HYD SSR-3, for ‘M’ 
xdcrs on display SM 87 
HYD THERMAL 
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MEASUREMENT LOSS 


OMS/RCS Htr monitoring 
temps 


HYD sys 3 Circ Pump 
pressure 


HYD sys temps 
HYD sys 3 Accumulator and 
Reservoir pressure 


APU 3 Fuel Qty (MDU and 
CRT) 


N2 Qty 1 (OV105) 
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NOTES 


(1) GPC capability to 
monitor HYD Accumulator 
and Reservoir pressure lost 
for sys 3 


MAL/ALL/GEN J 


COMM SSR-17 
OI DSC LOST: OF1 


ACTIONS 


If on PCS Sys 1: 


• Perform RECONFIG ТО 
ALT PCS SYS, ECLS 
SSR-3 


(L1) 
1|e Monitor Cabin Fan by feel 
* During sleep periods: 
CAB FAN A,B (two) - ON 


(R13U) 
2|» СЛУ PARAM SEL tw 

(three) — 034 

• CW PARAM - INH 

e CW PARAM SEL tw 
(three) — 074 

e CW PARAM - INH 

• CW PARAM SEL tw 
(three) — > 119 

(R14:C) 

e cb ММВ KU ANT НТК – 


op 
3 |6УМСС about performing 
WASTE H20 DUMP 
(ML86B:A) 
4|e cb MNA,MNB H20 LINE 
HTR A,HTR B (two) — cl 


• cb MNA,MNB EXT ARLK 
НТА STRUC (two) – cl 
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MEASUREMENT LOSS 


Most PCS 1 measurements 


Cab Fan AP 


РРО2А 


Cab Fan АР 


Ku Gyro temp monitoring 


Waste Qty 1 


Waste Н2О Dump Line Т 


Sply H20 Qty A 
Smoke Det A Concn Av Bay 2 


A Concn Av Bay 3 
Concn Cabin 


If no internal airlock: 
External Airlock Fwd and 
Aft Truss Flange temps 
External Airlock H2O Line 
Zone 1 Htr A temp 
External Airlock Н2О 
Line Zone 2 Htr B temp 


AC1 volts 
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NOTES 


O Turn on both Cabin 
Fans for sleep 


(2 C/W channels 
14,34,54,104,114 also lost 
but high limit-sensed only 
(3) WST TK will be dumped 
by time (~2%/min) to provide 
ullage to make EOM. MCC 
will provide the time 


This action activates 
redundant htrs on Supply 
H20 Dump Line, Waste H2O 
Dump Line, and Vacuum 
Vent Line 


(5) Smoke Det H/W Alarm 
still available 


6) Both htrs activated 
since visibility into temps lost 


(7) Alternate temps 
available in each zone 


Use рп! F9 Meter for 


insight to AC volts 


MAL/ALL/GEN J 


COMM SSR-18 
OI DSC LOST: OF2 


ACTIONS 


GNC 23 RCS 


Reprioritize jets: 
DES INH оп F34 jets: 
e F3L ITEM 10 EXEC (*) 


e F4R ITEM 14 EXEC (*) 

e F3U ITEM 18 EXEC (*) 

e F3D ITEM 24 EXEC (*) 

e F4D ITEM 28 EXEC (*) 

e F3F ITEM 32 EXEC (*) 

e Reselect auto deselected 
jets (2) 

Increase PRI Jet Fail Limit: 

e ITEM 4-4 EXEC 

Override Manf vlv status to 
CL for F3,4 Manifolds: 

ОМВО МАМЕ VLVS 

e F3 ITEM 42 EXEC (CL) 

e F4 ITEM 43 EXEC (CL) 


(08) 
e FWD RCS МАМЕ ISOL 5 – 
CL (tb-CL), then GPC 


e Perform LOSS OF 
VERNIER (ORB OPS, 
RCS) 


GNC SYS SUMM 2 

e Monitor FWD RCS He AP 
for leaks. If FWD RCS leak 
suspected, secure sys and 
call MCC 

«ҮМСС for sleep config 


If on PCS SYS 2: 

• Perform RECONFIG TO 
ALT PCS SYS, ECLS 
SSR-3 


(R13U) 

2|C/W PARAM SEL tw 
(three) — 004 

e CW PARAM - INH 

e CW PARAM SEL tw 
(three) — 016 

e CW PARAM - INH 

e C/W PARAM SEL tw 
(three) — 044 

• CW PARAM - INH 

e C/W PARAM SEL tw 
(three) — 105 


(three) — 106 
e CW PARAM - INH 
e C/W PARAM SEL tw 
(three) — > 119 


(Continued) 
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MEASUREMENT LOSS 


Jet Pc, Pc discrete, Injector 
temps (Jet fail-off, leak RM 
detection) 


Jet Injector temps (Jet leak 
RM detection) 


Fwd RCS Tk, Manf Press, 
Qty (Fwd leak detection) 


Most PCS 2 measurements 


Cab Press 


FRCS Fu Tk ULL P 


PPO2B 


H20 Pump P1 


Freon Flow 1 


AC2 volts 


(Continued) 
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NOTES 


Auto overpressure 
protection lost for Fwd RCS 
Oxidizer Dual Reg failure 


(2) (ОЗ) FWD RCS OXID 
He TK PRESS and FWD 
RCS FUEL PRPLT TK P and 
FWD RCS FUEL PRPLT TK 
P ind on meter is lost. FWD 
RCS OXID and FUEL 
PRPLT QTY ind on meter is 
invalid 


(3) C/W param 24,64,84 
also lost, but high 
limit-sensed only 


(O) Use pnl F9 Meter for 
insight to AC volts 


MAL/ALL/GEN J 


COMM SSR-18 (Cont) 


OI DSC LOST: OF2 


(8110) 

eVSPLY H20 ТКС INLET, 
OUTLET (two) – OP 
(tb-OP) 


SM 66 ENVIRONMENT 
e Monitor AIRLK P and dP/dT 
for cabin integrity on-orbit 


(ML86B:A) 
• cb MNA,MNB H20 LINE 
HTR A, HTR B (two) – cl 


COMM SSR-19 
OI DSC LOST: OF3 


ACTIONS 


SM 66 ENVIRONMENT 


e Monitor CABIN PRESS for 
cabin leaks on-orbit 


(R13U) 

• CW PARAM SEL tw 
(three) — 115 

• CW PARAM - INH 

e CW PARAM SEL tw 
(three) — 116 

• CW PARAM - INH 

e C/W PARAM SEL tw 
(three) — > 119 


e cb MNA,MNB EXT ARLK 
НТА STRUC (two) – cl 


5/(R11L) 
«Ү5РІҮ H2O ТКС INLET, 
OUTLET (two) — OP 
(tb-OP) 
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MEASUREMENT LOSS 


Sply H2O Qty B,D 


Cabin Press Snsr 


Sply H2O Dump Line T 


Smoke Det A Concn Av Bay 1 

Smoke Det B Concn Av Bay 3 

Smoke Det Concn Right ЕН 
Deck 


If no internal airlock, External 
Airlock LCG EV 2 Supply 
Line press 


MEASUREMENT LOSS 


Cabin dP/dT 


Н2О Pump P2 


Freon Flow 2 


Smoke Det B Concn Av Bay 1 
Bay 2 
Smoke Det Concn Left FIt 
Deck 


Fwd RCS Fu Tk T 


If no internal airlock: 

External Airlock Lower 
Bulkhead temp 

External Airlock Н2О 
Line Zone 1,2 LCG 2 
temp 

External Airlock Н2О 
Line Zone 2 QD Pnl 
temp 


Sply H2O Qty C 


AC3 volts 


Рпі F9 S-Band Signal 
Strength 
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NOTES 


Crossover viv needs to 
be checked and TKC 
unisolated to equalize tks to 
provide leak protection 


(6) This action activates 
redundant htrs on Supply 
H20 Dump Line, Waste H2O 
Dump Line, Vacuum Vent 
Line 

(D Smoke Det H/W Alarm 
still available 


NOTES 


(1) C/W params 51,71,94 
are also lost, but high 
limit-sensed only 


(2) Smoke Det H/W Alarm 
still available 


(3) Fwd RCS PASS Fu qty 
degraded, BFS Fu qty lost 


Ө) Both htrs activated 
since visibility into temps lost 


Crossover viv needs to 
be checked and TKC 
unisolated to equalize tks to 
provide leak protection 


6) Use рп! F9 Meter for 
insight to AC volts 


@ Use рп! A1U for 
S-Band PM Signal Strength 


MAL/ALL/GEN J 


COMM SSR-20 
OI DSC LOST: OF4 


ACTIONS 


GNC 23 RCS 


Reprioritize jets: 
DES INH on F1,2 JETS 
e F1L ITEM 8 EXEC (*) 


e F2R ITEM 12 EXEC (*) 

e F1U ITEM 16 EXEC (*) 

e F2U ITEM 20 EXEC (*) 

e F1D ITEM 22 EXEC (*) 

e F2D ITEM 26 EXEC (*) 

e F1F ITEM 30 EXEC (*) 

e F2F ITEM 34 EXEC (*) 

e Reselect auto deselected 
jets (2) 

Increase PRI Jet Fail Limit: 

• ITEM 4-4 EXEC 

Override Manf vlv status to 
CL for F1,2 Manifolds: 

OVRD МАМЕ VLVS 

e F1 ITEM 40 EXEC (CL) 

e F2 ITEM 41 EXEC (CL) 


GNC SYS SUMM 2 
«ҮМСС for sleep config 


(R13U) 
3|e C/W PARAM SEL tw 
(three) — 006 
e CW PARAM - INH 
e C/W PARAM SEL tw 
(three) – > 119 


09/23/08 


MEASUREMENT LOSS 


Jet Pc, Pc discrete, Injector 
temps (Jet fail-off, leak RM 
detection) 


N 


and Qty 


Fwd RCS OX Tk ULL P 


External Airlock LCG EV 1 
Supply Line press 
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Fwd RCS TK and Manf Press 


NOTES 


(1) without РЕ, F2F no 
low Z translation capability; 
-X only one jet (usually 2) 


Auto overpressure 
protection lost for Fwd RCS 
Fuel Dual Reg failure 


(3) (03) FWD RCS Fuel 
He TK P and FWD RCS 
OXID PRPLT TK P ind on 
meter is lost 
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COMM SSR-21 
OI DSC LOST: OL1 


ACTIONS 


GNC 23 RCS 


RCSL 

e ITEM 2 EXEC 

Reprioritize jets: 

DES INH оп 11,2 JETS 

e L2L ITEM 10 EXEC (*) 

e L1L ITEM 14 EXEC (*) 

e L2U ITEM 18 EXEC (*) 

e L1U ITEM 20 EXEC (*) 

e L2D ITEM 26 EXEC (%) 

e L1A ITEM 32 EXEC (*) 

e Reselect auto deselected 
jets (2) 

Increase PRI Jet Fail Limit: 

e ITEM 4+3 EXEC 

Override Manf vlv status to 
CL for L1,2 Manifolds: 

OVRD MANF VLVS 

e L1 ITEM 40 EXEC (CL) 

e 12 ITEM 41 EXEC (CL) 

If 'CNCT config: 

* ITEM 48 EXEC (INH) 


(07) 
• AFT L RCS МАМЕ ISOL 
5 — CL (tb-CL), then GPC 


e Perform LOSS OF 
VERNIER RCS (ORB OPS, 
RCS) 


GNC SYS SUMM 2 


e Monitor L RCS He AP for 
leaks. If LRCS leak 
suspected, secure sys and 
call MCC 

«ҮМСС for sleep config 


(R13U) 
З |• C/W PARAM SEL tw 

(three) — 017 

e CW PARAM - INH 

e C/W PARAM SEL tw 
(three) — 036 

e CW PARAM - INH 

e C/W PARAM SEL tw 
(three) — 056 

• CW PARAM - INH 

e C/W PARAM SEL tw 
(three) – > 119 


4|L OMS no-go for on-orbit 
burns 


09/23/08 


MEASUREMENT LOSS 


Jet Pc, Pc discrete, Injector 
temps (Jet fail-off, leak RM 
detection) 


Jet Injector temps (Jet leak 
RM detection 


Left RCS Tank and Manf 
Press and Qty (leak 
detection lost) 


L OMS Fu Tk ULL pressure 


L RCS OX Tk ULL pressure 


L RCS leak 


L OMS Fu Inj T 
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NOTES 


Prior to deorbit, override 
L1 Manf vlv status to op 


Auto overpressure 
protection lost for L RCS 
Oxidizer Dual Reg failure 


(O3) L RCS OXID He 
TK P, L RCS OXID PRPLT 
TK P, L OMS He P, and L 
OMS FU TK P ind on meter 
is lost. L RCS OXID PRPLT 
QTY ind on meter is invalid 


Loss of fuel injector 
temp is no-go for noncritical 
on-orbit burns. Engine will 
be used for deorbit 
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COMM SSR-22 
OI DSC LOST: 012 


ACTIONS 


GNC 23 RCS 


RCSL 

e ITEM 2 EXEC 

Reprioritize jets 

DES INH оп L3,4 jets: 

e L4L ITEM 8 EXEC (*) 

e L3L ITEM 12 EXEC (*) 

e L4U ITEM 16 EXEC (*) 

e L4D ITEM 24 EXEC (*) 

• 130 ITEM 28 EXEC (*) 

e L3A ITEM 30 EXEC (*) 

e Reselect auto deselected 
jets (2) 

Increase PRI Jet Fail Limit: 

e ITEM 4+3 EXEC 

Override Manf vlv status to 
CL for L3,4 Manifolds: 

OVRD MANF VLVS 

e L3 ITEM 42 EXEC (CL) 

e 14 ITEM 43 EXEC (CL) 

If l'ONCT config: 

* [ТЕМ 48 EXEC (INH) 


GNC SYS SUMM 2 


e Monitor L RCS He AP for 
leaks. If LRCS leak 
suspected, secure sys and 
call MCC 

«ҮМСС for sleep config 


e РЛ OMS Burn Monitor Cue 
Card to (1) Monitor GMBL 
Angles and BALL Vlvs for 
left OMS performance (2) 

e Perform OMS Pc LOW for L 


(R13U) 
3|e C/W PARAM SEL tw 
(three) — 007 


(three) — 046 
* C/W PARAM - INH 
e C/W PARAM SEL tw 
(three) — 056 
e CW PARAM - INH 
e C/W PARAM SEL tw 
(three) — 027 
e C/W PARAM - INH 
e C/W PARAM SEL tw 
(three) – > 119 


09/23/08 


N 


MEASUREMENT LOSS 


Jet PC, PC discrete, Injector 
temps (Jet fail-off, leak RM 
detection) 


Left RCS TK and Manf Press 
and Qty (leak detection lost) 


L OMS PC 


L OMS OX Tk ULL pressures 


L RCS Fu Tk ULL pressures 


L RCS leak 


L OMS PC 


2-52 


NOTES 


@ Prior to deorbit, 
override L3 Manf viv status 
to OP 


Auto overpressure 
protection lost for L RCS 
Fuel Dual Reg failure 


© (03) L RCS FUEL He 
TK P, L OMS OXID TKP, 
and ([OMS/MPS ) L OMS № 
TK P, L OMS Pc are lost. 
(03) L RCS FUEL PRPLT 
QTY ind on meter is invalid 
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COMM SSR-23 
OI DSC LOST: OR1 


ACTIONS 


GNC 23 RCS 


RCS К 

e ITEM 3 EXEC 

Reprioritize jets: 

DES INH on R1,2 jets 

* R2R ITEM 10 EXEC (*) 

e R1R ITEM 14 EXEC (*) 

e R2U ITEM 18 EXEC (*) 

* R1U ITEM 20 EXEC (*) 

e R2D ITEM 26 EXEC (*) 

* R1A ITEM 30 EXEC (*) 

e Reselect auto deselected 
jets (2) 

Increase PRI Jet Fail Limit: 

e ITEM 4+3 EXEC 

Override Manf vlv status to 
CL for R1,2 Manifolds: 

OVRD MANF VLVS 

e R1 ITEM 40 EXEC (CL) 

e R2 ITEM 41 EXEC (CL) 

If l'ONCT config: 

* [ТЕМ 48 EXEC (INH) 


(O7) 
• АЕТ R RCS МАМЕ ISOL 
5 — CL (tb-CL), then GPC 


e Perform LOSS OF 
VERNIER (ORB OPS, 
RCS) 


GNC SYS SUMM 2 


e Monitor R RCS He AP for 
leaks. If R RCS leak 
suspected, secure sys and 
call MCC 

«ҮМСС for sleep config 


(R13U) 

e C/W PARAM SEL tw 
(three) — 066 

e CW PARAM - INH 

e CW PARAM SEL tw 
(three) — 047 

e CW PARAM - INH 

e C/W PARAM SEL tw 
(three) — 086 

e CW PARAM - INH 

• CW PARAM SEL tw 
(three) — > 119 


4|R OMS no-go for on-orbit 
burns 


09/23/08 


со 


MEASUREMENT LOSS 


Jet PC, PC discrete, Injector 
temps (Jet fail-off, leak RM 
detection) 


Jet Injection temps (Jet leak 
RM detection) 


Right RCS Tk and Manf 
Press and Qty (leak 
detection lost) 


R RCS OX ULL pressure 


R OMS Fu Tk ULL pressure 


R RCS leak 


R OMS Fu Inj T 
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NOTES 


Prior to deorbit, override 
R1 Manf viv status to OP 


@) (ОЗ) R RCS OXID He 
TK P, R RCS OXID PRPLT 
TK P, R OMS FUEL TK P 
апа ([DMS/MPS]) R OMS He 
Р are lost. (ОЗ) R RCS 
OXID PRPLT QTY ind on 
meter is invalid 


Auto overpressure 
protection lost for R RCS 
Oxidizer Dual Reg failure 


@ Loss of fuel injector 
temp is no-go for noncritical 
on-orbit burns. Engine will 
be used for deorbit 
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COMM SSR-24 
OI DSC LOST: OR2 


ACTIONS 


GNC 23 RCS 


RCSR 

e ITEM 3 EXEC 

Reprioritize jets: 

DES INH on R3,R4 JETS 

e R4R ITEM 8 EXEC (*) 

e R3R ITEM 12 EXEC (*) 

e R4U ITEM 16 EXEC (*) 

e R4D ITEM 24 EXEC (*) 

e R3D ITEM 28 EXEC (9 

e R3A ITEM 32 EXEC (*) 

e Reselect auto deselected 
jets (2) 

Increase PRI Jet Fail Limit: 

* ITEM 4*3 EXEC 

Override Manf vlv status to 
CL for R3,4 Manifolds 

OVRD MANF VLVS 

* R3 ITEM 42 EXEC (CL) 

e RA ITEM 43 EXEC (CL) 

If l'ONCT config: 

* ITEM 48 EXEC (INH) 


GNC SYS SUMM 2 


e Monitor К RCS He AP for 
leaks. If R RCS leak 
suspected, secure sys and 
call MCC 

«ҮМСС for sleep config 


e РЛ OMS Burn Monitor Cue 
Card to (1) Monitor GMBL 
Angles and BALL Vlvs for 
right OMS performance (2) 

e Perform OMS Pc LOW for 


(R13U) 
3|e C/W PARAM SEL tw 
(three) — 037 


(three) — 076 
e CW PARAM - INH 
e C/W PARAM SEL tw 
(three) — 086 
• CW PARAM - INH 
• CW PARAM SEL tw 
(three) — 057 
e C/W PARAM - INH 
e C/W PARAM SEL tw 
(three) – > 119 


09/23/08 


N 


MEASUREMENT LOSS 


Jet Pc, Pc discrete, Injector 
temps (Jet fail-off, leak RM 
detection) 


Right RCS Tank and Manf 
Press and Qty (leak 
detection lost) 


R OMS PC 


R OMS OX Tk ULL pressure 


R RCS Fu ULL pressure 


R RCS leak 


R OMS PC 
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NOTES 


@ Prior to deorbit, 
override КЗ Мапї vlv status 
to OP 


Auto overpressure 
protection lost for R RCS 
Fuel Dual Reg failure 


(3) (ОЗ) R RCS FUEL He 
TK P, RRCS FUEL PRPLT 
TK P, R OMS OXID TK P 
and ([OMS/MPS]) R OMS N2 
TK P, R OMS PC are lost. 
(ОЗ) R RCS FUEL PRPLT 
QTY ind on meter is invalid 


MAL/ALL/GEN J 


COMM SSR-25 
OI DSC LOST: OM1 


ACTIONS 


When reqd: 
e Perform FUEL CELL 
PURGE - MANUAL (ORB 


OPS, EPS) (Cue Card) 
(Assume SM 2 not available 
when using Cue Card) 


(R13U) 
2|» СЛУ PARAM SEL tw 

(three) — 062 

• CW PARAM - INH 

e C/W PARAM SEL tw 
(three) — 023 

e C/W PARAM - INH 

e C/W PARAM SEL tw 
(three) – > 119 


e Perform CIRC PUMP 
XDCR FAILURE 
WORKAROUND, 
APU/HYD SSR-3 for 'L' 
xdcrs on display SM 87 
HYD THERMAL 


If FLASH EVAP CNTLR PRI 
B enabled: 

e Perform FES RESTART, 
ECLS SSR-5, using PRIA 


e Perform ECLS 
COMPUTATION INHIBIT, 
ECLS SSR-14, TABLE D 
for faulty parameters: 
925522 SYS 1 N2 TK2 T 
925524 SYS 2 N2 TK2 T 
925529 SYS 1 N2 PRESS 


09/23/08 


= 


+ + + 


MEASUREMENT LOSS 


FC Purge O2 Vent Line temp 
FC Purge H2 Vent Line 
temp 2 


FC1 Stack temp 


MNC volts 


HYD sys temps 


Most FES Feedline A Htr 
measurements 


N2 Qty (two) 1,2 


ESS 3AB volts 
FC1 volts 
FC 1,2,3 AMPS 
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NOTES 


@ Causes loss of FC Auto 
purge capability 


(2) C/W params 1,21,41 
are lost also, but high 
limit-sensed only 


(3) Recoverable by TMBU 


@ Use pnl F9 Meter for 
insight to FC AMPS, ESS 
3AB, and FC1 volts 
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COMM SSR-26 
OI DSC LOST: OM2 


ACTIONS 


(R13U) 

e C/W PARAM SEL tw 
(three) — 072 

• CW PARAM - INH 

e C/W PARAM SEL tw 
(three) — 082 


(three) — 003 


(three) — 013 
e CW PARAM - INH 
e C/W PARAM SEL tw 
(three) – >119 


e Perform CIRC PUMP 
XDCR FAILURE 
WORKAROUND, 
APU/HYD SSR-3 for 'L' 
хасгв on display SM 87 
HYD THERMAL 


If FLASH EVAP CNTLR PRI 
A enabled: 

e Perform FES RESTART, 
ECLS SSR-5, using PRI B 


If Topping Evap enabled: 
L1 


• ТОР EVAP НТК DUCT - 
А/В 


If High Load Evap enabled: 


L1) 
e HI LOAD DUCT НТВ - 
А/В 


e Perform ECLS 
COMPUTATION INHIBIT, 
ECLS SSR-14, TABLE D 
for faulty parameters: 
925521 SYS 1 N2 TK1 T 
925523 SYS 2 N2 TK1 T 
925525 SYS 1 N2 TK3 T 
925530 SYS 2 N2 PRESS 


(A12) 

e APU НТВ TK/FU LN/H20 
SYS 1A,1B,3A,3B (four) — 
AUTO 


(ML86B:C) 

If Rendezvous or Docked 

e cb MNA,MNB EXT 
ARLK HTR VEST 
2112/3 (two) – cl 


09/23/08 


N 


+ + 


MEASUREMENT LOSS 


FC 2,3 Stack Temp 


MNA,MNB volts 


HYD sys temps 
HYD sys 2,3 Accumulator 
pressures 


Most FES Feedline B Htr 
measurements 


Fwd,Aft Topping Duct Htr 
measurements 


HI Load Outbd Duct Htr 
measurements 


N2 Qty (two) 1,2 


APU H20 sys htr monitoring 
temps 


External Airlock H2O Transfer 
Line press 
Vestibule Temps 1,2 


FC 2,3 volts 
ESS 1BC, 2CA volts 
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NOTES 


@ C/W params 
11,31,61,72,82 are lost also, 
but high limit-sensed only 


(2) GPC capability to 
monitor HYD Accumulator 
pressure lost for 2,3 
systems. HYD Reservoir 
pressure monitoring remains 


(3) Recoverable by TMBU 


@ Use pnl F9 Meter for 
insight to ESS and FC volts 
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COMM SSR-27 
OI DSC LOST: OA1 


ACTIONS MEASUREMENT LOSS 


GNC 23 RCS 


If l'ONCT config: 
• ITEM 48 EXEC (INH) 
(A14) 
e RCS/OMS HTR OMS OMS/RCS Htr monitoring 
CRSFD LINES (two) — temps 
A AUTO, B AUTO 


e Perform CIRC PUMP HYD sys temps 
XDCR FAILURE 
WORKAROUND, 
APU/HYD SSR-3 for 'L' 
xdcrs on display SM 87 
HYD THERMAL 


e Perform CIRC PUMP HYD Circ Pump 1 pressure 
PRESS XDCR FAILURE 
WORKAROUND, 
APU/HYD SSR-1 for Circ 
Pump 1 


NOTES 


O C/W param 109 is also 
lost, but is inhibited during 
post insertion 


APU 1 Fuel Qty (MDU and 
CRT) 


(R13U) 

• C/W PARAM SEL tw MPS He TkP C 
(three) — 009 

• CW PARAM - INH 

e C/W PARAM SEL tw MPS He REG P C 
(three) — 039 

e CW PARAM - INH 

e C/W PARAM SEL tw 
(three) – > 119 


If High Load Evap enabled: 


e HI LOAD DUCT HTR - Hi Load Inbd Duct Htr 
A/B measurement 
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COMM SSR-28 
OI DSC LOST: OA2 


ACTIONS 


GNC 23 RCS 


If l'ONCT config: 

* ITEM 48 EXEC (INH) 

(A14) 

e RCS/OMS HTR OMS 
CRSFD LINES - A AUTO, 
B AUTO 


When геда: 

e Perform FUEL CELL 
PURGE - MANUAL (ORB 
OPS, EPS) (Cue Card) 
(Assume SM 2 not available 
when using Cue Card) 


e Perform CIRC PUMP 
XDCR FAILURE 
WORKAROUND, 
APU/HYD SSR-3, for 'L' 
xdcrs on display SM 87 
HYD THERMAL 


e Perform CIRC PUMP 
PRESS XDCR FAILURE 
WORKAROUND, 
APU/HYD SSR-1 
for Circ Pump 2 


e Perform APU FUEL TANK P 
XDUCER FAILURE 
WORKAROUND, APU/HYD 
SSR-4 for APU 2 

• Perform APU FUEL TANK T 
XDUCER FAILURE 
WORKAROUND, APU/HYD 
SSR-6 for APU 2 


(R13U) 
2|e СЛУ PARAM SEL tw 
(three) — 107 
e CW PARAM - INH 
e CW PARAM SEL tw 
(three) — 019 


(three) — 049 
• CW PARAM - INH 
e C/W PARAM SEL tw 
(three) – > 119 


(O7) 
• АЕТ R RCS МАМЕ ISOL 
5 — CL (tb-CL), then GPC 


• Go to LOSS OF VERNIER 
(ORB OPS, RCS) 


09/23/08 


= 


MEASUREMENT LOSS 


OMS/RCS Нїг monitoring 
temps 


FC Purge H2 Vent Line 


temp 1 


HYD sys temps 


HYD Circ Pump 2 pressure 


APU 2 FUEL TK P 


APU 2 FUEL T TK SURF 


EVAP OUT T 1 


MPS He Tk P L 


MPS He REG P L 


Jet Injector temps (Jet leak 
RM detection) 
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NOTES 


@ Causes loss of FC Auto 
Purge capability 


(2) C/W params 18,48,69 
are lost also, but high 
limit-sensed only; C/W 
param 99 is also lost, but is 
inhibited during post insertion 


MAL/ALL/GEN J 


COMM SSR-29 


OI DSC LOST: OA3 


ACTIONS 


CRSFD LINES - A 
AUTO, B AUTO 


e Perform CIRC PUMP 
PRESS XDCR FAILURE 
WORKAROUND, 
APU/HYD SSR-1 for Circ 
Pump 3 


(R13U) 

e C/W PARAM SEL tw 
(three) — 029 

• CW PARAM - INH 

e C/W PARAM SEL tw 
(three) — 059 


(three) — 117 
• CW PARAM - INH 
e CW PARAM SEL tw 
(three) – > 119 


e Perform CIRC PUMP 
XDCR FAILURE 
WORKAROUND, 
APU/HYD SSR-3 
for 'L' xdcrs on display SM 
87 HYD THERMAL 


• Perform APU FUEL TANK Р 
XDUCER FAILURE 
WORKAROUND, APU/HYD 
SSR-4 for APU 3 

e Perform APU FUEL TANK Т 
XDUCER FAILURE 
WORKAROUND, APU/HYD 
SSR-6 for APU 3 


• Go to ECLS 
COMPUTATION INHIBIT, 
ECLS SSR-14, TABLE D 
for faulty parameter: 
925526 SYS 1 N2 TK4 T 


09/23/08 


N 


MEASUREMENT LOSS 


OMS/RCS Htr monitoring 
temps 


HYD Circ Pump 3 pressure 


MPS He Tk P R 


MPS He REG P R 


EVAP OUT T 2 


HYD sys temps 


APU 3 FUEL TK P 


APU 3 FUEL T TK SURF 


N2 Qty 1 (OV105) 
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NOTES 


O C/W params 
28,58,59,117 lost also, but 
high limit-sensed only; C/W 
param 119 is also lost, but is 
inhibited during post insertion 


(2) Recoverable by TMBU 


MAL/ALL/GEN J 


COMM SSR-30 
OI DSC LOST: OM3 


ACTIONS 


e Perform CIRC PUMP 
XDCR FAILURE 
WORKAROUND, 
APUY/HYD SSR-3 for 
ACCUM P 1 xdcr 


09/23/08 


= 


MEASUREMENT LOSS 


HYD sys 1 Accumulator 
pressure 
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NOTES 


(1) GPC capability to 
monitor HYD Accumulator 


pressure lost for system 1. 


HYD Reservoir pressure 
monitoring remains 
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RESERVED 
SECTION 


MAL/ALL/GEN J 


СӘ RESERVED 


СӘ RESERVED 


This Page Intentionally Blank 
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4-1 MAL/ALL/GEN J 


C/W 


C/W 


This Page Intentionally Blank 
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This Page Intentionally Blank 
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PRIMARY 
C/W 


> 
-— 


PRIMARY 
C/W 


> 
-. 


PRIMARY 
C/W 
(F7) 


Light on if: 
CWE fails self-test 
C/W Sys А(В) 
timing failure 
C/W Sys A(B) pwr 
sply failure 


Nominal Config: 

(O13:A) 

cb ESS 1BC C/W 
A — cl 

(O13:C) 

cb ESS 2CA C/W 
B - cl 

(C3) 

C/W MODE - 
NORM 

(R13U) 

Annun Itg sys 
operational 

Smoke detn sys 
operational 


09/23/08 


4.1a PRIMARY C/W 


NO PRIMARY 
C/W ANNUN LT 
FAILED ON 


ALARM It, C/W 
tone tripped ? 


All annun Its 
except BACKUP 
C/W ALARM on ? 


BACKUP CW VES | 5 | сусе CW Sys 
ALARM It on ? B pwr 
NO ) 


(013:C 
e cb ESS 2CA 


C/W B- op 


(MA), then cl 


F2(F4,A7U) 
e MSTR ALARM 
pb — off 


(F7) СМУ РКІ САУ |NO | 6 | cw sYS B 
It off ? FAILURE 
YES 


TRANSIENT 
PROBLEM IN C/W 
SYSB 


OOG 
ЕЕСПІСЕТІ — — | 


(013:C) 
e cb ESS 2CA C/W B - op (MA) 


redundancy 


To pwr Sys A 

redundantly: 

• Go to CAUTION 
AND WARNING 
ELECTRONICS 
UNIT 
CONTINGENCY 
POWER (IFM) 


Capabilities remaining: 
Bkup C/W limit sensing 
Pri C/W limit sensing 
C/W Sys A Alarms (МА Its, ACCU tone, 
MIDDECK SMU Byp tone, annun Its) 


Items lost: 
(F2,F4,A7U,MO52J) 
Two of four bulbs in each MA It 


(MO58F) 
Sleep station hdst tones 


(MO29J) 
Emer tones to dedicated speaker coil 


Other loss: 
Siren for (L1) SMOKE DETN B SNSRS 


NOTE 
Bkup C/W Alarms must be MSG RESET to 
prevent masking of subsequent Bkup 
C/W Alarms 


To extinguish 
PRIMARY C/W It, 
remove bulbs or 
select (C3) C/W 
MODE - ACK 


Q BACKUP C/W 
ALARM It is not 
accompanied by fault 
msg and cannot be 
MSG RESET 


(3) All four bulbs in 
each MA It will 
illuminate during lamp 
test 


To extinguish 
(F7) PRIMARY C/W 
and BACKUP C/W 
ALARM Its, remove 
bulbs or select (C3) 
C/W MODE - ACK 


(5) Until C/W IFM 
cables installed, loss 
of ESS 1BC DA1 
would not generate 
aural alarm so that 
Fuel Cell 1 could be 
safed. FSMs must be 
continually monitored 


(6) Redundancy 
can be verified by 
opening cb ESS 1BC 
C/W A (013:A) and 
receiving alarm tones 


MAL/ALL/GEN J 


41а 


10 | \PRI CW A Sys 


e Refer to PRIMARY 
C/W PARAMETER 
MATRIX (Cue Card) 


(R13U) 
e СЛУ PARAM 
STATUS – TRIP 


No param tripped 


Cycle C/W Sys 

A pwr 

(013:А) 

e cb ESS 1ВС C/W 
А- ор (МА), 
{һеп сі (МА) 

Е2 (Ғ4,А70) 

e MSTR ALARM 
pb — off 


(F7) CW PRI СЛУ |мо For erroneously 
tripped param 


(R13U) 

e C/W РАВАМ SEL 
tw — XXX (param 
number) 


09/23/08 MAL/ALL/GEN J 


41а 


(L1) 

e SMOKE DETN 
СКТ TEST- A 

e Wait 15-25 sec 

e\For Siren 


m: |9 


YES 


(L1) 

e SMOKE DETN 
CKT TEST - OFF 

e SMOKE DETN 
SNSR - RESET 

e SMOKE DETN 
CKT TEST- B 

e Wait 15-25 sec 

e\For Siren 


э? |6 
YES (L1) 


e SMOKE DETN 
СКТ TEST — 
Cycle C/W Sys OFF 
REN e SMOKE DETN 
SNSR - RESET 
(L1) 
e SMOKE DETN 
СКТ TEST- OFF 
e SMOKE DETN 
SNSR - RESET 


(O13:A) 

• cb ESS 1BC C/W 
A — op (MA), 
then cl (MA) 


F2(F4,A7U) 
е MSTR ALARM 
pb — off (8) 


C/W PRI CW NO PRI C/W SYS 
It off 2 PARTIAL FAILURE 


YES OR SELF-TEST 


FAILURE 
4.1d 


09/23/08 


For any 
nuisance alarms that 
cannot be inhibited, 
use 4.1b to pwrdn 
PRI C/W or use 4.1c 
to disable tone 


Notify MCC of 
tripped params. 
Param combinations 
will give clue to 
failure 


(9) All primary CW 
(L1) params were enabled 
• SMOKE and their limits reset 
DETN CKT to default (PROM) 
TEST - OFF value when cb ESS 


e SMOKE DETN 1BC C/W A closed 
SNSR — RESET 


(013:А) 
• cb ESS 1ВС C/W 
A — op, then cl 


F2(F4,A7U) 
e MSTR ALARM 
pb — off 
(F7) CIWPRICW  |ves]| 17 | TRANSIENT 
It off ? PROBLEM IN C/W 
NO SYS A SELF-TEST 


C/W SYS A 
FAILURE 


(9) 


(R13U) 

e Inhibit param specified on 
PRIMARY C/W PARAMETER 
MATRIX (Cue Card) 

e Use C/W & FDA TABLE (REF 
DATA, C/W) to reset param limits 
for: 

CH Param 

004 CAB PRESS 
007 OMS TK P OX-L 
017 OMS TK P FU-L 
037 OMS TK P OX-R 
047 OMS TK P FU-R 
074 CABFANAP 
106 FREON FLOW 1 
116 FREON FLOW 2 


(R13U) 
e C/W PARAM SEL tw – > 119 


4-6 MAL/ALL/GEN J 


All Annun 145 On 
Except Backup 
C/W Alarm 


(F7) 


Caused by: 
C/W Sys A pwr 
supply failure 


Nominal Config: 

(013:А) 

cb ESS 1ВС C/W 
А-сі 

(013:С) 

cb ESS 2СА C/W 
B-cl 

(C3) 

C/W MODE — 
NORM 

(R13U) 

Annun Itg sys 
operational 

Smoke detn sys 
operational 


09/23/08 


C/W ALARM 


4.1a 
4.1a | 10 


Cycle C/W Sys 
A pwr 


Expect MSTR 

ALARM: 

(O13:A) 

e cb ESS 1BC C/W 
A — op, then cl 


F2(F4,A7U) 

e MSTR ALARM 
pb — off 

(F7) 

C/W PRI C/W 

It off ? 


PWR SPLY OR 
TIMING FAILURE 


o9 


4.1b ALL ANNUN LTS ON EXCEPT BACKUP 


YES] 2 | TRANSIENT 
INDUCED PWR 
SPLY OR TIMING 


FAILURE 


(R13U) 


e Inhibit param specified on 
PRIMARY C/W PARAMETER MATRIX 
(Cue Card) 

e Use C/W & FDA TABLE (REF DATA, C/W) 
to reset param limits for: 


CH 
004 
007 
017 
037 
047 
074 
106 
116 


(R13U) 


Param 
CAB PRESS 
OMS TK P OX-L 
OMS TK P FU-L 
OMS TK P OX-R 
OMS TK P FU-R 
CAB FAN AP 
FREON FLOW 1 
FREON FLOW 2 


• C/W PARAM SEL tw (three) – > 119 


Expect MSTR ALARM: 


(O13:A) 


• cb ESS 1BC C/W A — op 


Capabilities remaining: 
Bkup C/W limit sensing 


C/W Sys B Alarms (MSTR ALARM 


Its, ACCU, sleep station tones) 


Items lost: 
(F7) 
All C/W annun Its 


(R13U) 


C/W status pnl Its, functions 


(F2,F4,A7U,MO52J) 


Two of four bulbs in each MA It 


(MO42F) 


Bypass tones to MIDDECK SMU 


Other losses: 


OW 
| 6 |C/W Sys B 
redundancy 


To pwr Sys B 

redundantly: 

• Goto CAUTION 
AND WARNING 
ELECTRONICS 
UNIT 
CONTINGENCY 
POWER (IFM) 


Pri C/W limit sensing and siren for (L1) 
SMOKE DETN A SNSRS 
OI TLM Of MASTER ALARM 


(1) All primary CW 
params were enabled 
and their limits reset 
to default (PROM) 
value when cb ESS 
1BC C/W A closed 


(2) Ali four bulbs in 
each MA It will 
illuminate during lamp 
test 


(5) Until C/W IFM 
cables installed, loss 
of ESS 2CA DA2 
would not trigger 
aural alarm so that 
Fuel Cell 2 could be 
safed within 9 min. 
FSMs must be 
continually monitored 


Redundancy 
can be verified by 
opening cb ESS 2CA 
C/W B (013:C) and 
receiving alarm tones 
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(Cannot be reset by 
depressing any 
MSTR ALARM pb) 


Caused by: 

Lamp driver failed 
on 

C/W Sys A(B) MA 
Signal failed on 

C/W Sys A(B) 
EMER, C/W, or 
SM alarm failed 
on 

Constant 
retriggering 
caused by PRI 
C/W trig mem or 
self-test failure 


Nominal Config: 

(013:А) 

cb ESS 1ВС C/W 
А-сі 

(013:С) 

cb ESS 2СА C/W 
B-cl 

(C3) 

C/W MODE — 
NORM 

(R13U) 

Annun Itg sys 
operational 

Smoke detn sys 
operational 
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4.1c 


Tone disable 


(O5,09,L9,A13,R10, 
MO42F,MOS8F) 
e AUD PWR 
(seven) – 
AUD (OFF) 


Klaxon or Siren in 
MIDDECK speaker 


Klaxon or Siren in 
OS speaker 


No Klaxon or Siren 


NONRESETTABLE MA LT OR TONE 


LAMP DRIVER 
MO52J) FAILED ON 
More than one 
MSTR ALARM It 


оп? 


(013:С) 
e cb ESS 2СА CW 
B — op (MA) 


F2(F4,A7U) 
e MSTR ALARM 
pb — off 


MSTR ALARM 
It off ? 


C/W SYS А 
MASTER ALARM 
LT CIRCUIT 
FAILURE 


MSTR ALARM LT 
CKT FAILURE 


(O13:C) 
e cb ESS 2CA CW 
B-cl 


C/W SYS B 
EMER ALARM 
FAILED ON 


C/W SYS А 
EMER ALARM 
FAILED ON 


11 | Disconnect OS speaker 
) 


(O13:A 

• cb ESS 1BC C/W A — op (MA) 

“ Perform OS SPEAKER BOX 
DISCONNECT (IFM) 


(R13U) 
e C/W TONE VOL A - cow 
(using screwdriver) 


(MO42F) 

e BYP TONE VOL - ccw 
(using screwdriver) 

e MIDDECK SPKR AUD 
TONES - ACCU 


(05,09,L9,A13,R10,MO42F, 
MO58F) 
e AUDIO PWR (seven) – as reqd 


(013:A 
e cb ESS 1BC C/W A - cl (MA) 


F2(F4,A7U) 
“ MSTR ALARM pb - off 


Q Illuminated MA 
It bulbs are mounted 
in sealed assy 

PRI C/W limit 
sensing and (F7) 
annun will still be 
functional 


© Until C/W IFM 
cables installed, loss 
of ESS 2CA DA2 
would not trigger 
aural alarm so that 
Fuel Cell 2 could be 
safed within 9 min. 
FSMs must be 
continually monitored 
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4.1c (Cont) 


C/W Sys В redundancy 


To pwr Sys B redundantly: 

e Perform CAUTION AND WARNING 
ELECTRONICS UNIT 
CONTINGENCY POWER (IFM) 


пр 


(А130) 

e Inhibit param specified оп 
PRIMARY C/W PARAMETER 
MATRIX (Cue Card) 

e Use C/W & FDA TABLE (REF 
DATA, C/W) to reset param limits for: 

Param 

CAB PRESS 
OMS TK P OX-L 
OMS TK P FU-L 
OMS TK P OX-R 
OMS TK P FU-R 
CAB FAN AP 
FREON FLOW 1 
FREON FLOW 2 


(R13U) 
e C/W PARAM SEL tw — > 119 


ҮСЛУ Sys В 


(O13:C) 
• cb ESS 2СА C/W 
B — op (MA) 


F2(F4,A7U) 
e MSTR ALARM 
pb — off 


MSTR ALARM 


NO ON 


QD, 


(O13:C) 
e cb ESS 2CA C/W 
B-cl 


F2(F4,A7U) 
e MSTR ALARM 
pb — off 


(R13U) 

e C/W РАВАМ 
STATUS - INH 
(hold during 
next step) 

• C/W МЕМ - 
CLEAR, then 
READ 


All tripped 
parameters 
inhibited ? 
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ЕЛ 
OOM 
ЕИЕПЕТІГІ ЕНІН 


(013:С) 
e cb ESS 2CA C/W B – op (МА) 


Capabilities remaining: 
Bkup C/W limit sensing 
Pri C/W limit sensing 
C/W Sys A Alarms (MA Its, ACCU 
tone, MIDDECK SMU Byp tone, 
annun Its) 


Items lost: 
(F2,F4,A7U,MO52J) 
Two of four bulbs in each MA It 


(MO58F) 
Sleep station hdst tones 


(MO29J) 
Emer tones to dedicated speaker coil 


Other loss: 
Siren for (L1) SMOKE DETN B SNSRS 


NOTE 
Bkup C/W Alarms must be MSG 
RESET to prevent masking of 
subsequent Backup C/W Alarms 


(О5,09,19,413,К10, 

MO42F,MOS8F) 

e AUD PWR 
(seven) — as reqd 


ES C/W SYS B 
It off ? ALARM FAILED 


(R13U) 

e C/W TONE VOL 
B — ccw (using 
screwdriver) 


(05,09,A13,R10, 

MO42F,MOS8F) 

e AUD PWR 
(seven) — as reqd 


(013:С) 
e cb ESS 2СА C/W 
B-cl 


F2(F4,A7) 
e МТА ALARM 
pb — off 


ОФ 


C/W Sys А 
redundancy 


To pwr Sys A 

redundantly: 

e Go to CAUTION 
AND WARNING 
ELECTRONICS 
UNIT 
CONTINGENCY 
POWER (IFM) 


e Illuminated 


MA It bulbs are 
mounted in sealed 
assy 


(5) Until C/W IFM 
cables installed, 


loss of ESS 2CA 
DA2 would not 
trigger aural alarm 
so that Fuel Cell 2 
could be safed 
within 9 min. FSMs 
must be continually 
monitored 


(2) Redundancy 
can be verified by 
opening cb ESS 
2CA C/W B (O13:C) 
and receiving alarm 
tones 


(5) All four bulbs in 
each MA It will 
illuminate during 
lamp test 


To extinguish 
(F7) PRIMARY C/W 
and BACKUP C/W 
ALARM Its, remove 
bulbs or select (C3) 
C/W MODE - ACK 


Ө, Until C/W ІЕМ 
cables installed, 


loss of ESS 1BC 
DA1 would not 
generate aural alarm 
so that Fuel Cell 1 
could be safed. 
FSMs must be 
continually 
monitored 


All primary 
C/W params were 
enabled and their 
limits reset to default 
(PROM) value when 
cb ESS 1BC CIWA 
closed 


Lost C/W Sys B 
alarm tones except 
for emer tones in 
Middeck speaker. 
Sleep Station Hdst 
has constant tone 


Redundancy 
can be verified by 


opening cb ESS 
1BC C/W A (013:А) 
and receiving alarm 
tones 


(17) Additional Its 
which light during 
C/W MEM - READ 
indicate tripped 
params that are not 
inhibited 


MAL/ALL/GEN J 


4.1c 


21 
tripped param 


(R13U) 

e C/W РАВАМ SEL 
tw — param number 

e C/W PARAM - INH 


A7U(F2,F4) 
e MSTR ALARM It 
pb — off 


(Cont) 


@ Until C/W IFM 
cables installed, loss 
of ESS 2CA DA2 
would not trigger 
aural alarm so that 
Fuel Cell 2 could be 
safed within 9 min. 
FSMs must be 
continually 
monitored 


©) Redundancy 
can be verified by 
opening cb ESS 2CA 
C/W B (013:C) and 


MSTR ALARM PRI C/W 
It— off ? TRIGGER MEMORY 


FAILURE (12) Should stil 
have PRI C/W limit 


sensing with (F7) 
Annun Its and emer 
tone alarms via OS 
(R13U) speaker 
e C/W PARAM SEL 


param inhibited in tw—> 119 
block [21]; expect (05,09,A13,R10, 


C/W Alarm with MO42F ,MOS8F) 
each enable * AUD PWR 
(R13U) (R13U) (seven) — as reqd 

° Аш ЕМ E e C/W PARAM SEL 
w — Param number tw — Param number 
INH in block e C/W PARAM – ЕМА 

e C/W PARAM - ЕМА (МА) 
(МА) 

• Repeat last two steps ATU (F2,F4) 
for each param INH in * MSTR ALARM 
block рр ӨП 

e C/W PARAM SEL 
tw — > 119 


receiving alarm tones 


tripped params Reenable param 
° 


inhibited ? 
Singly enable 
all but last 


PARTIAL FAILURE OR 
C/W SYS SELF-TEST 
FAILURE 


Disable C/W Sys A СМУ Sys B 
tones redundancy 


(R13U) To pwr Sys B 
e C/W TONE VOL A - redundantly: 
ccw (using • Go to CAUTION 
screwdriver) AND WARNING 
ELECTRONICS UNIT 


(МО42Ғ) СОМТІМСЕМСҮ 
• BYP TONE VOL - POWER (IFM) 


CCW 

e MIDDECK SPKR 
AUD TONES — 
ACCU 


(О5,09,А13,МО42Ғ, 

MO58F) 

е AUD PWR (seven) – 
as reqd 
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PRI C/W Sys 
Annunciates 
False Alarm 


(F7) 

Annun It on but 
indicated sys 
checks normal 


Caused by: 

Annun It failed on 

PRI C/W Sys 
Inhibit memory 
failure 

Limit value 
failure 

Limit sense 
failure 

Signal Conditioner 
failure 

Param Select or 
Multiplexer 
failure 


Nominal Config: 

(O13:A) 

cb ESS 1BC C/W 
A — cl 

(O13:C) 

cb ESS 2CA C/W 
B - cl 

(C3) 

C/W MODE - 
NORM 

(R13U) 

Annun Itg sys 
operational 

Smoke detn sys 
operational 


09/23/08 


C/W ALARM It on 
w/o CRT fault 
msg ? 


e Refer to 
PRIMARY СЛ// 
PARAMETER 
MATRIX (Cue 
Card) 


(R13U) 
e C/W PARAM 
STATUS - TRIP 


Any status It 
associated with 
false alarm (F7) 
Annun It on ? 


(R13U) 

e C/W PARAM 
STATUS - INH 
(hold during 
next step) 
C/W MEM - 
CLEAR, then 
READ 
Compare INH 
with MEMORY 
(equiv to 
tripped) Its 


All MEMORY 


(tripped) param 
INH 


Any MEMORY 
(tripped) param 
not INH 


Inhibit 


param 


(R13U) 

e C/W PARAM 
SEL tw — desired 
param 

e C/W PARAM — 
INH 

e C/W PARAM SEL 
tw — > 119 


(F7) C/W Annun It 
off ? 


ENABLED 
INADVERTENTLY 


(F7) CW 
ANNUN LT CKT 
FAILED ON 


(F7) 

eVAnnun It 
status as each 
out-of-limit 
param is 
inhibited 

(R13U) 

e C/W PARAM 
SEL tw - 
desired param 

e CW PARAM — 


4.1d PRI C/W SYS ANNUNCIATES FALSE 
ALARM 


7.5b 


INHIBIT MEMORY 
FAILURE 


IN ADDITION 
TO OTHER SYS 
PROBLEM, PRI 
C/W (F7) ANNUN 
LT SELECT CKT 
FAILURE 


(R13U) 

e Reenable 
param inhibited 
in block 

e C/W PARAM SEL 
tw — > 119 


e Notify MCC 
which param 
caused false 
annun 


Correct param 
inhibit status can be 
verified using 
PRIMARY C/W 
PARAMETER 
MATRIX Cue Card 


Depending on 
param value, It may 
be extinguished by 
changing limits 


(3) To disable Its, 
remove illuminated 
bulbs or select (C3) 
C/W MODE - ACK 


Prior to 
changing any 
param limit value, 
Nparam select 
capability with 
INH/ENA capability 
verification using 
procedure in 


block 


MAL/ALL/GEN J 


C/W 4.1d 
ata] 11 | 


\Param select for erroneously tripped 
param 


(R13U) 
e C/W PARAM SEL tw — XXX (param no.) 
° -ІМН 
STATUS - INH (vstatus) 
— ENA (MA) 
STATUS - INH (vstatus) 


NO 
Selected param was INH then ENA ? 
4.1a 


eYC/W & FDA TABLE (REF DATA, C/W) for 
correct limits 


(R13U) 

C/W LIMIT SET 

* LIMIT - UPPER(LOWER) 

e FUNC - READ (value) 

e Repeat last two steps for LOWER limit 


š 
NO 
Set limits for each erroneous limit 


(R13U) 

C/W LIMIT SET 

e VALUE tw - (correct value) 

e LIMIT — UPPER (LOWER) 

е FUNC - SET, then READ (Ууаіше) 


Param still out-of-limit ? 
YES 


PRI C/W 


DEFAULT LIMIT 
VALUE MEMORY 
FAILURE OR 
PARAM SELECT 
CKT FAILURE 


(Cont) 
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NLower limit function 


(R13U) 

C/W LIMIT SET 

“ VALUE tw — 5.95 

e LIMIT - LOWER 

e FUNC - SET, then READ (value) 
C/W 

e PARAM STATUS — TRIP 


Param still out-of-limit ? 
NO 


LOWER LIMIT 
HAS BECOME 
HIGH LIMIT 


ЕМ 
\Param shift high 


(R13U) 

C/W LIMIT SET 

e VALUE tw — 5.95 

e LIMIT – UPPER 

e FUNC - SET, then READ (value) 
C/W 

e PARAM STATUS - TRIP 


Param still out-of-limit ? 


NO 


Find param trip 


e Decr UPPER 
limit 
increments 
until MSTR 
ALARM tripped 


4-12 


Prior to 
changing any 
param limit value, 
Nparam select 
capability with 
INH/ENA capability 
verification using 
procedure in 


block 


MAL/ALL/GEN J 


\Param shift 


low 


(R13U) 

C/W LIMIT SET 

e VALUE tw — 0.00 

e LIMIT - LOWER 

e FUNC - SET, 
then READ 
(Nvalue) 

C/W 

e PARAM 
STATUS — TRIP 


Param still NO 
out-of-limit ? 


YES 


VUPPER limit 


function 


(R13U) 

C/W LIMIT SET 

eVVALUE tw — 
0.00 

e LIMIT - UPPER 

e FUNC - SET, 
then READ 
(Nvalue) 

C/W 

e PARAM 
STATUS - TRIP 


Param still YES 
out-of-limit ? 


NO 


UPPER LIMIT 
HAS BECOME 
LOW LIMIT 


e Reset LOWER 
limit to correct 
value 
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PARTIAL 
PRI C/W SNSR, 
MULTIPLEXER 
OR LIMIT SENSE 
FAILURE 


For each 
erroneously 
tripped param: 


(R13U) 

C/W 

• PARAM SEL tw – 
(param number) 

e PARAM - INH 

e PARAM 
STATUS - INH 
(Nstatus) 


e Incr LOWER 
limit in 
increments until 
MA tripped 


If analog 
param, use 
PRIMARY TO 
BACKUP C/W 
ANALOG 
PARAMETER 
CALIBRATION 
(REF DATA, 
C/W) to 
estimate PRI 
C/W value in EU 
and set new 
limits to 
indicate 
significant 
change 

e PRI C/W value 
with pnl meter 
or tb (for 
bi-levels) 


PRI C/W and Pnl NO 
indications 
agree ? 


28 | PARTIAL 
PRI C/W 
MULTIPLEXER, 
AMPLIFIER, OR 
LIMIT SENSE 
CKT FAILURE 


SIGNAL 
CONDITIONER 
FAILURE 


(5) Notity MCC of 
change in PRI C/W 
param and limit 
values 


Bi-level params 
are identified in 
NOTES column of 
C/W & FDA TABLE 
(REF DATA, C/W) 


If pnl indicator 
and PRIMARY C/W 
param values agree, 
snsr output failed 
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4.1d (Cont) 


4.1a| 18 


4.2e 
\Param Select bit failed to ‘1’ 


(R13U) 
e СЛУ LIMIT SET VALUE tw – 0.00 
e C/W PARAM SEL tw — 000 
- INH 
STATUS - INH (vstatus) 
— ЕМА 
STATUS - INH (vstatus) 


e Determine which param INH/ENA: 


None of 
those 
listed 


CKT FAILURE. 
LIMIT VALUE 
CHANGE 
CAPABILITY 
PROBABLY 
AFFECTED 


32 | \Param select for bit failed to ‘0’ 


(R13U) 
e C/W LIMIT SET VALUE tw — 4.75 
e C/W PARAM SEL tw - 119 
— INH 
STATUS - INH (vstatus) 
— ENA 
° STATUS - INH (status) 
e Repeat above steps using param 088 and 077 
e Param select/results combinations for failure mode 


Param Select/Results 
BCD Bit(s) 
119 088 077 Failed to O Param Select Changes, Notes 


119 088 077 None 

118 088 076 Units 1 
119 088 075 Units 2 
119 088 073 Units 4 


109 088 067 Tens 1 
119 088 057 Тепе 2 
119 088 037 Tens4 


111 080 077 Units8 
110 080 070 All Units 
119 008 077 Tens8 Subtract 80 from X8Z,X9Z * 

109 008 007 AllTens Only param X0Z selectable 

100 000 000 All Tens & Units Only param 000 & 100 selectable 


019 088 077 Hundreds Only param OYZ selectable 
010 080 070 Hund & Units Only param 0Ү0 selectable 
009 008 007 Hund & Tens Only param 004 selectable 
000 000 000 All Only param 000 selectable 


Transient problem 

Subtract 1 from XY1, XY3, XY5, XY7, XY9 * 
2 from XY2, XY3, XY6, ХҮТ * 
4 from XY4, XY5, XY6, ХҮТ * 


Subtract 10 from X1Z, X3Z,X5Z,X1Z,X9Z * 
20 from X2Z,X3Z,X6Z,X7Z * 
40 from X4Z,X5Z,X6Z,X7Z * 


Subtract 8 from XY8,XY9 * 
Only param XYO selectable 


NOTE 
* Thumbwheel selection of identified params will result in selection of subtracted param 
(e.g., for Units ‘2’ bit failed to ‘0’, selecting 046 will result in 044) 


Did one of the identified trio of Param Select/Results combinations occur ? 


09/23/08 4-14 


Prior to 


changing param 
limit, «that desired 
param and an 
unused param are 
selectable using two 
INH/ENA cycles 
(see procedure in 
block [12]), then 
desired limit value 
change capability on 
unused param 
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4.1d (Cont) 


TRANSIENT 
PROBLEM OR 
PARAM SEL BIT(s) 
FAILED TO ‘0’ 


If pnl O13 cb ESS 1BC C/W A 
cycled op then cl: 

e Param inhibited per 
PRIMARY C/W PARAMETER 
MATRIX (Cue Card) 

e Use C/W & FDA TABLE (REF 
DATA, C/W) to reset param 
limits for: 

CH Param 

004 CAB PRESS 
007 OMS TK P OX-L 
017 OMS TK P FU-L 
037 OMS TK P OX-R 
047 OMS TK P FU-R 
074 CAB FAN AP 
106 FREON FLOW 1 
116 FREON FLOW 2 


(R13U) 

If hundreds bit or tens ‘2’ or ‘4’ 
bit failed to '0': 

e C/W PARAM SEL tw - 089 


If hundreds bit or tens '2' or '4' bit 

not failed to ‘0’: 

e C/W PARAM SEL tw > 119 
and « 170 


36 | Select and inhibit unused 
param 


(R13U) 

e C/W РАВАМ SEL 
tw — 089 (or other param) 

e C/W PARAM - INH 

e C/W PARAM STATUS - INH 
(Nstatus) 


Selected param 
INH ? 


e C/W PARAM - ENA 

e Select another unused, 
unhibited param from 
PRIMARY C/W PARAMETER 
MATRIX (Cue Card). Do not 
select Param 000, 001, 002, 
004, 008, 016, 020, 040, or 080 
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PARAM SEL 
CKT FAILURE. 
LIMIT VALUE 
CHANGE 
CAPABILITY 
PROBABLY 
AFFECTED 


37 | NLimit value for bit failed to ‘1’ 


C/W LIMIT SET 

e VALUE tw — 0.00 

e LIMIT — UPPER 

e FUNC - SET, then READ (value) 


Which value read ? 


Prior to 


changing param 
limit, «that desired 
param and an 
unused param are 
selectable using two 
INH/ENA cycles 
(see procedure in 


block [12]), then 
desired limit value 
change capability on 
unused param 


(9 All primary 
C/W params were 
enabled and their 
limits reset to 

default (PROM) value 
when cb ESS 1BC 
C/W A closed 


MAL/ALL/GEN J 


4.1d (Cont) 


(R13U) (R13U) (R13U) 
e C/W PARAM SEL e C/W PARAM SEL e C/W PARAM SEL 
tw — 078 tw — 024 tw — 088 


42 | Param sel bit failure confirmation 


(R13U) 
e C/W LIMIT SET VALUE tw — 3.75 
e C/W PARAM - INH 
STATUS - INH (vstatus) 
— ENA 
STATUS - INH (vstatus) 
e\Param select/results combinations for failure mode 


Param Select/Results 


BCD Bit 
First Second Failed to ‘1° Param Select Changes, Notes 


000/001 078/079 Units 1 Add 1 to 0,2,4,6,8 Units sel 
000/002 078/080 Units 2 2 0,1,4,5,8,9 Units sel * 
000/004 078/082 Units 4 4  0,1,2,3,8,9 Units sel * 
000/008 024/032 Units 8 8 0,1,2,3,4,5,6,7 Units sel * 


000/010 088/098 Tens 1 Add 10 to 0,2,4,6,8 Tens sel * 
000/020 088/108 Tens 2 20 0,1,4,5,8,9 Tens sel *(a) 
000/040 024/064 Tens 4 40 0,1,2,3,8,9 Tens sel *(a) 
000/080 024/104 Tens 8 80 0,1,2,3,4,5,6,7 Tens sel *(a) 


000/100 088/None Hundreds Only param 100 thru 119 selectable 


NOTE 
* Results > 10, carry to next digit (e.g., 099 + 4 = 103) 
Results > 128, subtract 128 (e.g., 94 + 40 = 134 - 128 = 006) 
Results 120 thru 127 select PRIMARY C/W self-test param. (F7) PRIMARY C/W 
ALARM, triggered by inhibiting or changing limit on self-test param, can only be 
cleared by cycling pwr using (013) cb ESS 1BC C/W A and resetting Master Alarm 
(a) Selection invalid if Hundreds selected to ‘1’ 


Did one of the identified pair of Param Select/Results combinations occur ? 


PARAM SEL 

CKT FAILURE. 

FAILED TO ‘1’ LIMIT VALUE 
CHANGE 
CAPABILITY 
PROBABLY 
AFFECTED 


SELECT SINGLE BIT 


09/23/08 4-16 


Prior to 


changing param 
limit, «that desired 
param and an 
unused param are 
selectable using two 
INH/ENA cycles 
(see procedure in 
block [12 |), then 
desired limit value 
change capability on 
unused param 


MAL/ALL/GEN J 


CKT FAILURE. 
PARAM SELECT 


CAPABILITY 
PROBABLY 
AFFECTED 


(R13U) 


e C/W PARAM — 


ENA 


GAEE 
fe fof 
ЕЗЕЛЕЛЕН 


Prior to 


changing param 
limit, «that desired 
param and an 
unused param are 
selectable using two 
INH/ENA cycles 
(see procedure in 
block [12 |), then 
desired limit value 
change capability on 
unused param 


(9) All primary 
C/W params were 


enabled and their 
limits reset to 


default (PROM) value 
when cb ESS 1BC 
C/W A closed 


If pnl O13 cb ESS 1BC C/W A was cycled op 
then cl: 
e Param inhibited per PRIMARY C/W 
PARAMETER MATRIX (Cue Card) 
e Use C/W & FDA TABLE (REF DATA, C/W) 
to reset param limits for: 
CH Param 
004 CAB PRESS 
007 OMS KP OX-L 
017 OMS TK P FU-L 
037 OMS TK P OX-R 
047 OMS TK P FU-R 
074 САВ FAN AP 
106 FREON FLOW 1 
116 FREON FLOW 2 


(R13U) 
e C/W PARAM SEL tw > 119 
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4.1d (Cont) 


(R13U) (R13U) (R13U) 
e C/W LIMIT SET e C/W LIMIT SET e C/W LIMIT SET 
VALUE tw — 3.90 VALUE tw — 2.60 VALUE tw — 4.90 


(R13U) 
e C/W LIMIT SET FUNC - SET, then READ (value) 
e Limit value Set/Read combination for failure mode 


Set/Read 
BCD Bit 


Second Failed to '1' Limit Set Value Select Changes, Notes 
0.00/0.05 — 3.90/3.95 .05 Add .05 to 0 Hundredths value sel 


0.00/0.10 2.60/2.70 Tenths 1 Add .1 to 0,2,4,6,8 Tenths values sel 
0.00/0.20 3.90/4.10 Tenths 2 Add .2 to 0,1,4,5,8,9 Tenths values sel * 
0.00/0.40 3.90/4.30 Tenths 4 Add .4 to 0,1,2,3,8,9 Tenths values sel * 
0.00/0.80 2.60/3.40 Tenths 8 Add .8 to 0,1,2,3,4,5,6,7 Tenths values sel * 


0.00/1.00 2.60/3.60 Units 1 Add 1 to 0,2,4 Units values sel * 
0.00/2.00 4.90/0.50 Units 2 Add 2 to 0,1,4 Units values sel * 
0.00/4.00 2.60/0.20 Units 4 Add 4 to 0,1,2,3 Units values sel * 


NOTE 
* Results > 10; carry to next digit (e.g., 4.70 + .8 = 5.50) 
Results > 6.40; subtract 6.40 (e.g., 3.50 + 4.00 = 7.50 - 6.40 = 1.10) 


Did one of the identified pair of limit value Set/Read combinations occur ? 


LIMIT SET LIMIT VALUE 
VALUE SINGLE CKT FAILURE. 
BIT FAILED TO ‘1’ PARAM SELECT 

CAPABILITY 
PROBABLY 
AFFECTED 


(R13U) 
e C/W PARAM - 
ENA 
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4.1d (Cont) 
Prior to 


changing param 
limit, Vthat desired 
param and an 

55 | NLimit value for bit(s) failed to ‘0’ unused param are 
selectable using two 

(R13U) INH/ENA ede 

* C/W LIMIT SET VALUE tw — 3.65 (see procedure in 

° FUNC — SET, then READ (Wvalue) block ), then 

e Repeat above steps using limit value of 5.95 desired limit value 

«тїї value Set/Read result combinations for failure mode change capability on 


unused param 
Value Results р 


BCD Bit(s) 
3.65 5.95 Failed to 0 Limit Value Select Changes 


3.65 5.95 None Transient problem 
3.60 5.90 .05 Subtract .05 from Х.Ү5 * 


3.65 5.85 Tenths 1 Subtract .1 from X.1Z, X.3Z, X.5Z, X.7Z, X.9Z * 
3.45 5.95 Tenths 2 2 X.2Z, X.3Z, X.6Z, X.7Z * 

3.25 5.95 Tenths 4 4 Х.42, Х.52, Х.62, X.7Z * 

3.65 5.15 Tenths 8 8 Х.82, X.9Z * 

3.05 5.05 All Tenths Only X.0Z selectable 

3.00 5.00 .05 & All Tenths X.00 selectable 


2.65 4.95 Units 1 Subtract 1 from 1.Ү2, 3.YZ, 5.YZ * 
1.65 4.95 Units 2 2 2.YZ, 3.YZ * 
3.65 1.95 Units 4 4 4.YZ, 5. YZ* 


0.65 0.95 All Units Only 0.YZ selectable 
0.05 0.05 Units & Tenths Only 0.0Z selectable 
0.60 0.90 Units 4.05 Only 0.Y0 selectable 
0.00 0.00 All Only 0.00 selectable 


NOTE 
* Thumbwheel selection of identified limit value will result in selection of 
subtracted limit value (e.g., for Tenths ‘2’ bit failed to ‘0’, selecting 3.60 will result 
in 3.40) 


Did one of the identified pair of limit value Set/Read combinations occur ? 


LIMIT SET LIMIT VALUE 
VALUE BIT(s) CKT FAILURE. 
FAILED TO ‘0’ PARAM SELECT 

CAPABILITY 
PROBABLY 
AFFECTED 


(R13U) 
e C/W PARAM - 
ENA 
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4.1d (Cont) 


Prior to 
changing any 
param limit value, 
Nparam select 


59 | VFor Param Select tw signal short capability with 


(R13U) INH/ENA capability 


verification using 
* C/W LIMIT SET VALUE tw — 3.75 procedure in 


° PARAM SEL - 099 
block [12] 
— INH 


STATUS - INH (vstatus) 
- ЕМА 
° STATUS - INH (vstatus) 
e Repeat above steps using param 055 
e Param select/results combinations for failure mode 


Param Sel/Results 
000 099 055 twBit Shorted Param Select Changes, Notes 


015 099 055 Units 1 Param ХҮ1, ХҮЗ, XY5, XY7, ХҮ9 selectable * 
015 105 065 Units 2 XY2, XY3, XY6, XY7 selectable * 

015 105 055 Units 4 XY4, XY5, XY6, XY7 selectable * 

015 099 065 Units 8 XY8, XY9 selectable * 


022 099 055 Tens 1 Param X1Z, X3Z, X5Z, X7Z, X9Z selectable * 
022 031 027 Tens 2 02Z, 03Z, 06Z, 07Z selectable *(a) 
022 031 055 Tens 4 04Z, 05Z, 06Z, 07Z selectable *(a) 
022 099 027 Tens8 082, 097 selectable *(a) 


МОТЕ 
* Param selections other than those indicated will cause all four bits in the failed 
group to become a ‘1’. For ‘Units’ failure this would add 15 to the Hundreds апа 
Tenths selection. For ‘Tens’ failure this would add 150 to the Hundreds and 
Units selection. If > 128, subtract 128 from resulting number to find param 
selected 
(a) Selection invalid if Hundreds selected to ‘1’ 


Did one of the identified trio of Param Sel/Results combinations occur ? 


SELECT tw SIGNAL SELECT CKT 
SHORTED FAILURE 
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4.1d 


(Cont) 


62 | \For limit value tw signal short 


(R13U) 


e C/W LIMIT SET VALUE tw — 3.60 

e FUNC - SET, then READ (value) 

e Repeat above steps using limit value of 2.50 

e Limit value Set/Read result combinations for failure mode 


Value Result 
tw BCD 
Signal 
000 3.60 2.50 Shorted 


0.60 3. ; Units 1 
0.60 3. А Units 2 
0.60 1. : Units 4 


1.50 x ; Tenths 1 
1.50 š : Tenths 2 
1.50 š А Tenths 4 
1.50 А ; Tenths 8 


Limit Value Select Changes, Notes 


Value 1.YZ, 3.YZ, 5.YZ, selectable * 
Value 2.YZ, 3.YZ selectable * 
Value 4.YZ, 5.YZ selectable * 


Value X.1Z, X.3Z, X.5Z, X.7Z, X.9Z selectable * 
Value X.2Z, X.3Z, X.6Z, X.7Z selectable * 
Value X.4Z, X.5Z, X.6Z, X.7Z selectable * 
Value X.8Z, X.9Z selectable * 


NOTE 


* Limit value selections other than those indicated will cause all bits in failed ‘Units’ 
or ‘Tenths’ group to become a ‘1’. For ‘Units’ failure this would add 7.00 to the 
Tenths and Hundredths selection. Subtract 6.40 from resulting number to 
determine the value selected (e.g., selecting 3.45 with Units ‘4’ bit shorted would 
result in 7.45 - 6.40 = 1.50). For ‘Tenths’ failure this would add 1.50 to selected 
Units and Hundredths value (e.g., Selecting 3.45 with Tenths ‘2’ bit shorted would 
result іп 1.50 + 3.05 = 4.55). If resultant number greater than 6.40, subtract 6.40 


as in ‘Units’ failure 


Did one of identified trio of limit Value Result combinations occur ? 


LIMIT VALUE 
SELECT tw SIGNAL 
SHORTED TO 
STRUCTURE 


09/23/08 


CKT FAILURE 
PARAM SELECT 
CAPABILITY 
PROBABLY 
AFFECTED 


(R13U) 
e C/W РАВАМ - 
ЕМА 
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Prior to 


changing param 
limit, «that desired 
param and an 
unused param are 
selectable using two 
INH/ENA cycles 
(see procedure in 


block [12]), then 


desired limit value 
change capability on 
unused param 
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ОТНЕК 
C/W 


BACKUP C/W 


ALARM 


(F7) 


Light on but msg 
reset does not 
extinguish light 


If: 

Annun It driver 
failed on 

C/W Sys A(B) 
Backup C/W 
Alarm ckt 
failed on 

C/W Sys B pwr 
sply failure 


Nominal Config: 

(O13:A) 

cb ESS 1BC C/W 
A — cl 

(O13:C) 

cb ESS 2CA C/W 
B - cl 

(C3) 

C/W MODE - 
NORM 

(R13U) 

Annun Itg sys 
operational 

Smoke detn sys 
operational 


09/23/08 


4.2a 


C/W ALARM LT 
ала 


(F7 
PRIMARY C/W 
Annun It on ? 


NO 


\Backup C/W 
SM 60 TABLE MAINT 


e Change a backup C/W 
param limit and trigger 
alarm 


F2(F4,A7U) 
“ MSTR ALARM pb - off 


NOTE 
Do not perform msg reset 


e Change a second backup 
C/W param limit and 
generate fault msg 


Second fault msg trigger MSTR [YES 
ALARM ? 


NO 


OO 


C/W SYS B 
BKUP C/W ALARM 
CKT FAILED ON 


Reset limits 


e Reset BACKUP 
C/W ALARM 
limits 

e MSG RESET 


C/W SYS A 
BKUP C/W ALARM 
CKT FAILED ON 


NONRESETTABLE BACKUP 


(2) 


(013:C) 
e cb ESS 2CA C/W B - op 


F2(F4,A7U) 

e MSTR ALARM pb - off 

e Change a third backup C/W 
param limit and generate 
fault msg 


Third fault msg trigger MSTR 
ALARM ? 


NO YES 


BKUP C/W 
ALARM ANNUN 
LAMP FAILED ON 


| 8 | Enable Sys B 


(O13:C) 
e cb ESS 2СА C/W 
B-cl 


F2,(F4,A7U) 
e MSTR ALARM 
pb — off 


Reset limits 


e Reset BACKUP 
C/W ALARM 
limits 

e MSG RESET 
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Usable onorbit 
inactive Backup C/W 
Alarm params 
include: 


APU Exhaust Gas 
Temp 
Sys 1 — 0460140 
Sys 2 — 0460240 
Sys 3 — 0460340 


APU Lube Oil Temp 
Sys 1 — 0460150 


Sys 2 — 0460250 
Sys 3 — 0460350 


(2) Backup C/W 
Alarms must be msg 
reset to prevent 
masking of 
subsequent Backup 
C/W Alarm 


To extinguish 
(F7) Backup C/W 
Alarm It, remove 
bulbs or select (C3) 
C/W MODE - ACK 


MAL/ALL/GEN J 


MSTR ALARM 
Lt and C/W 
Tone. No 
Annun Lt 


If: 

ANNUN INTEN 
failure 

Annun It failure 

Annun рпі pwr 
failure 

C/W mode failure to 
ACK 

Transient 

Bkup C/W sys 
Alarm with C/W 
Sys A input 
failure 

PRI C/W tone 
enable failure 


Nominal Config: 

(013:А) 

cb ESS 1ВС C/W 
А-сі 

(013:С) 


operational 
Smoke detn sys 
operational 


09/23/08 


4.20 MALT & C/W TONE - 


NO ANNUN LT 


(06) 

• ANNUN INTEN — 
other position, 
adjust as reqd 

(F7) C/W Annun It 

on ? 

NO 


Lamp test 


O6(08) 
“ ANNUN LAMP 
TEST LR 


(F7) 
eVC/W Annun It 
status 


All Its good 
One It bad 
All Its bad 


(O13:A) 
cb ESS 1BC C/W A 
open ? 


| 9 | C/W MODE 


test 


F2(F4) 
е MSTR ALARM 
pb — push (hold) 
(F7) Any Annun Its 
оп? 
МО 


© 


ES C/W ANNUN 


INTENSITY CKT 
FAILURE WITH 
ANNUN INTEN SW 
IN ORIGINAL 
POSITION 


IN ADDITION 
TO OTHER SYS 
PROBLEM, (F7) 
ANNUN LAMP 
CKT FAILED 


OO 


e C/W MODE — 
ACK 


(013:A) 

e cb ESS 1BC C/W 
A — cl (МА) 

cb remains 

closed ? 


PWR LOST 
TO PRI C/W, C/W 
SYSA 


10 | IN ADDITION 
TO OTHER SYS 
PROBLEM, PRI 
C/W SYS FAILED 
TO ACK MODE 


4-23 


ANNUN PWR 


(1) ANNUN INTEN 
sw must be in 
non-failed position 
for normal (F7) C/W It 
ops 


(2) Verify lamp 
holder properly 
seated 


(3) If reqd, IFM 
LIGHTBULB 
CHANGEOUT 
procedure may be 
used to swap bulbs 
with spare 
annunciator 


@ Use рп! A7U 
(MO52J) MSTR 
ALARM pb to reset 
alarms. If pnl F2(F4) 
pb must be used, 
pressing pb quickly 
may allow MA to 
reset without 

tripping cb. Pnl F7 
annunciator lost 


MAL/ALL/GEN J 


F2(F4) 

e MSTR ALARM 
pb — push (hold 
during next 
step) 


(C3) 
* C/W MEM - 
READ 


(F7) Any Annun Its 
оп? 


(R13U) 
C/W PARAM 
STATUS - INH 
(hold during 
next step) 
C/W MEM - 
READ 
Compare INH 
with MEMORY 
indications 


MEMORY 
indicates tripped 
param not 
inhibited 


BFS indicate 
BACKUP C/W 
ALARM ? 


IN ADDITION 
TO OTHER SYS 
PROBLEMS, PWR 
LOST TO (F7) C/W 
ANNUN PNL 


09/23/08 


4.2b 


(Cont) 


TO TRANSIENT 
PROBLEM IN 
OTHER SYS, PRI 
C/W SYS FAILED 
TO ACK MODE 


PWR LOST 
TO PRI C/W SYS, 
C/W SYS A 


TRANSIENT 
BKUP C/W ALARM 
MDM OUTPUT 
PLUS PWR LOST 
TO (F7) CW 
ANNUN PNL 


Additional Its 
which light during 
C/W MEM - READ 
indicate tripped 
params that are not 
inhibited 


(6) All four bulbs 

in each MA It will 
illuminate during lamp 
test 


@ Until C/W IFM 
cables installed, loss 
of ESS 2CA DA2 
would not trigger 
aural alarm so that 
Fuel Cell 2 could be 
safed within 9 min. 
FSMs must be 
continually monitored 


C3(R13U) 
e C/W МЕМ - 
CLEAR 


PROBLEM IN 

ANOTHER SYS (C3) 

AND PWR LOST e CW MEM — 
TO (F7) ANNUN CLEAR 
PNL 


20 | Sys A and PRI C/W pwrdn 


(O13:A) 
e cb ESS 1BC C/W A – op (MA) 


Capabilities remaining: 
Bkup C/W limit sensing 
C/W Sys B Alarms (MSTR 
ALARM Its, ACCU & sleep 
station tones) 


Items lost: 
(F7) 
All C/W Annun Its 


(R13U) 
C/W status pnl Its, functions 


(F2,F4,A7U,MO52J) 
Two of four bulbs in each MA It 


Emer tones to dedicated 
speaker coil 


(MO42F) 
Bypass tones to MIDDECK SMU 


Other losses: 
Pri C/W limit sensing and Siren 
for (L1) 
SMOKE DETN A SNSRS 
OI TLM of MSTR ALARM 


4-24 MAL/ALL/GEN J 


indicate BACKUP 
C/W ALARM ? 


IN ADDITION 
TO OTHER SYS 
PROBLEM, C/W 
SYS A BACKUP 
C/W ALARM CKT 
FAILURE 


27 | \CIW Sys А 


(013:С) 
• cb ESS 2СА C/W 
B — op (MA) 


F2(F4,A7) 
е MSTR ALARM 
pb — off 


SM 60 SM 

TABLE MAINT 

e Change a 
BACKUP C/W 
param limit to 
trigger fault msg 


Fault msg trigger 
MSTR ALARM ? 


(F7) BACKUP 
C/W ALARM 
LAMP FAILURE 


09/23/08 


4.2b (Cont) 


(R13U) 

e C/W PARAM 
STATUS - TRIP 
(hold during 
next step) 
C/W MEM - 
READ 
Compare 
TRIPPED with 
MEMORY 
indications 


MEMORY 
indicates tripped 
param now within 
limit 
MEMORY and 
TRIPPED Its 
compare 


C/W SYS A 
BACKUP C/W 
ALARM 
CAPABILITY LOST 


e MSG RESET 
SM 60 SM 
TABLE MAINT 
e Restore limits 
changed in 
block 


(013:C) 
“ cb ESS 2CA 
C/W B - d 


F2(F4,A7U) 
e MSTR ALARM 
pb — off 


C/W Sys B 
redundancy 


To pwr Sys B 

redundantly: 

• Go to CAUTION 
AND WARNING 
ELECTRONICS 
UNIT 
CONTINGENCY 
POWER (IFM) 


TRANSIENT 


PARAM TRIPPED 
PRI C/W ALARM 


R13U(C3) 
e C/W МЕМ - 
CLEAR 
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@ Until C/W IFM 
cables installed, loss 
of ESS 2CA DA2 
would not trigger 
aural alarm so that 
Fuel Cell 2 could be 
safed within 9 min. 
FSMs must be 
continually monitored 


Redundancy 
can be verified by 


opening cb ESS 2CA 
C/W B (013:C) and 
receiving alarm tones 


Usable onorbit 
inactive BACKUP 
C/W ALARM params 
include: 

APU Exhaust Gas 
Temp 
Sys 1— 0460140 
Sys 2— 0460240 
Sys 3 — 0460340 


APU Lube Oil Temp 
Sys 1 — 0460150 


Sys 2 — 0460250 
Sys 3 — 0460350 
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4.2b (Cont) 


Additional Its 
which light during 
C/W MEM — READ 
indicate tripped 
params that are not 


e C/W PARAM Usable SM 
STATUS — INH ALERT params 
(hold during include: 
next step) FC H2O LNT 
C/W MEM — Sys 1 – 0450412 
READ Sys 2 — 0450281 
Compare INH Sys 3 — 0450381 
with MEMORY FC H20 МУТ 
(equiv to Sys 1— 0450412 
tripped) Sys 2 — 0450422 
indications Sys 3 — 0450432 


_ MEMORY IN ADDITION 6) SM alert tone 
indicates tripped TO OTHER SYS will trigger C/W 


Param not INEI PROBLEM, (F7) tone without MA It. 

All MEMORY ANNUN DRIVER Requires MA reset. 

(tripped) param CKT FAILURE Klaxon or Siren will 
INH also trigger C/W tone 


VSYS А,В C/W Tone enable ckts 
SM 60 SM TABLE MAINT 


e Select SM ALERT param 
e Limit values 
e Change limit to trigger SM ALERT 


TRANSIENT 


No C/W tone triggered with SM ALERT BACKUP C/W 
ALARM MDM 


C/W tone with and following SM tone OUTPUT 
SM tone followed by C/W tone 


C/W SYS B C/W SYS A 
PRI C/W TONE PRI C/W TONE 
ENABLE FAILED ENABLE FAILED 
ON ON 


09/23/08 4-26 MAL/ALL/GEN J 


4.2с KLAXON - NO RAPID dP/dT 


KLAXON – No , 
Rapid dP/dT i 
SM 66 


ENVIRONMENT 


ps іші SM SYS 
nsr failure SUMM 1 


p threshold CAB OPIT 
indicates decay 
C/W SYS А(В) in 
Klaxon tone rate (-dP/dT) 
which: 


trigger or 
enable ckt Exceeds 0.08 


Loss of pwr to cb 
MNB PPO2 C САВ 
dP/dT results in loss 
of dP/dT and PPO2 C 
sensors 


failure 


Cabin P NO CAB dP/dT 
decreasing ? SNSR FAILURE 
YES 


Nominal Config: 
(O13:A) 
cb ESS 1BC C/W 


Pwrdn Spkrs 


ЕЛТІГЕН 


Ad (A13) e Go to O2(N2) (015:D) 
(013:C) (05 AUD SPKR FLOW “ cb MNB PPO2 C 
cb ESS 2CA C/W HIGH/CAB P 
B PWR - OFF CAB dP/dT — op 
-=c LOW/dP/dT 
(C3) (MO42F) (ORB PKT, e Goto ECLS 
C/W MODE - e\MIDDECK SPKR ECLS) COMPUTATION 
NORM AUD SPKR INHIBIT, ECLS 
(R13U) PWR - OFF SSR-14, 
Annun Itg sys TABLE C 
operational NOTE 
Smoke detn sys If Klaxon 


operational 


09/23/08 


triggered during 
next step, note 
which spkr has 
Klaxon 


(O15:D) 

e cb MNB PPO2C 
CAB dP/dT - op, 
then cl 


Klaxon 
on Middeck Spkr 
Klaxon 
on OS Spkr 


(L1) 

e SMOKE DETN 
CKT TEST- A 

« After 15-25 sec, 
vfor siren (MA) 


Siren 
with Klaxon 


No Siren 


C/W SYS A 
KLAXON TRIGGER 
THRESHOLD 
SHIFTED. SYS 
LOST 


EMER TONE TRIG 
CKT FAILURE. 
KLAXON MAY BE 
TRIGGERED WITH 
SUBSEQUENT C/W 
TONE OR SM 
TONE 
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KLAXON TRIGGER 
THRESHOLD 
SHIFTED. SYS 
LOST 


СІСТИ 


F2(F4,A7U) 
e MSTR ALARM 
pb — off 


(A13) 
e OS AUD SPKR 
PWR — as desired 


(MO42F) 

e MIDDECK SPKR 
AUD PWR — as 
desired 


(L1) 

SMOKE DETN CKT 

• TEST — OFF 

• SMOKE DETN 
SNSR - RESET 


(A13) 

e OS AUD SPKR 
PWR - as 
desired 


(MO42F) 

e MIDDECK SPKR 
AUD PWR - as 
desired 
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4.2с 


(2 ACCU VOX 

selects C/W Sys А 
over C/W Sys B tone. 
If C/W Sys A tone 

13 C/W SYS A not present, expect 

(L1) KLAXON TONE Klaxon with C/W 
tone 

e SMOKE DETN ENABLE CKT 

CKT TEST — OFF FAILURE. EXPECT 
e SMOKE DETN KLAXON WITH 


SNSR - RESET SIREN A, C/W 
e SMOKE DETN TONE OR SM 
CKT TEST- B TONE 
e After 15-25 sec, 
Мог Siren (МА) 


К 
with Klaxon KLAXON TONE 
FAILURE. EXPECT 
KLAXON WITH 
SIREN B. EXPECT 


KLAXON AFTER 


C/W SYS B EACH SM TONE 
EMER TONE 


TRIGGER CKT 
FAILURE. EXPECT 
KLAXON AFTER 
EACH SM TONE 


TRIGGER CKT 18 


FAILURE IN C/W 


SYS A OR C/W (L1) 
SYS B SMOKE DETN CKT 


e TEST — OFF 
e SMOKE DETN 
SNSR — RESET 


(A13) 

e OS AUD SPKR 
PWR — as 
desired 


(MO42F) 

e MIDDECK SPKR 
AUD PWR - as 
desired 


09/23/08 4-28 MAL/ALL/GEN J 


SIREN — No 
Smoke Detn Lt 


If: 
Smoke Detn It 
failure 
C/W Sys A(B) Siren 
trigger or enable 
ckt failed 


Nominal Config: 

(O13:A) 

cb ESS 1BC C/W 
A — cl 

(O13:C) 

cb ESS 2CA C/W 
B - cl 

(C3) 

C/W MODE - 
NORM 

(R13U) 

Annun Itg sys 
operational 

Smoke detn sys 
operational 
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06(08) 
“ ANNUN LAMP 
TEST – L (hold) 


(L1) 


eVSMOKE DETN 
Its 


One or more annun 
bad 


All annun good 


YSmoke 


Any emergency 
smoke param 

> 2.2 or 
increasing > .4 
within 20 sec ? 


(L1) 

e SMOKE DETN 
SNSR — RESET 

e SMOKE DETN 
СКТ TEST - А 

e Wait 15 to 25 
sec 

eVSMOKE DETN 
A Its 


Less than five 
Its on 


No Siren 


Siren with five Its 


E Smoke Detn 


B test 


(L1) 

е SMOKE DETN 
СКТ TEST - 
OFF 

e SMOKE DETN 
ЗМК - RESET 

e SMOKE DETN 
СКТ TEST - B 

e Wait 15 to 25 
sec 

eVSMOKE DETN 
B Its 


Siren with four Its 
(no payload It) 


SM SYS 
SUMM 1 


(L1) 

• SMOKE DETN 
CKT TEST — OFF 

• SMOKE DETN 
SNSR - RESET 


SIREN TRIGGER 
CKT FAILED ON 


C/W SYS B 
SIREN TRIGGER 
CKT FAILED ON 
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4.2d SIREN - NO SMOKE DETN LT 


Lamp test 


| 5 | IN ADDITION 


TO SMOKE DETN 
OR SMOKE 
PROBLEM, SMOKE 
DETN ANNUN CKT 
FAILURE 


TRANSIENT 
FALSE SIREN OR 
C/W SYS A(B) 
SIREN ENABLE 
CKT FAILED ON 


ШЕТЕН 


(L1) 

• SMOKE DETN 
CKT TEST - OFF 

• SMOKE DETN 
SNSR - RESET 


Q If C/W Sys A 
failed, Siren may 
occur with Klaxon, 
C/W tone, or SM tone 


(2) If C/W Sys В 
failed, Siren may 
occur with Klaxon 

or after SM tone. 
Since ACCU VOX 
selects C/W Sys A 
over C/W Sys B tone, 
expect Siren with 
C/W tone if C/W Sys 
A tone not present 
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4.2e PRI C/W SYS FAILS TO 
ANNUNCIATE OUT-OF-LIMIT PARAM 


Correct Param 
Inhibit status can be 


erified usin 
PRI C/W Sys \Param PRIMARY САМ 
Fails to Annun Inhibit status PARAMETER 


PEDE (R13U) MATRIX (Cue Card) 
e C/W PARAM : 
Prior to 
STATUS - INH changing any limit 


C/W Alarm triggered - - 
by Backup C/W Sys Param in question [NO NPARAM SEL for erroneously tripped value, VPARAM SEL 
inhibited ? param capability with an 
YES ) 


INH/ENA capability 
If: (R13U 


= verification using 
Pri C/W Sys Snsr • C/W PARAM SEL tw — XXX (Param procedure in block [2] 


Multiplexer number) 

Limit Value Limit e СЛУ PARAM - INH If time permits, 
Sense . STATUS - INH (vstatus) Vall enabled param 
Inhibit Memory or ° - ЕМА limits 
° 


Param Select Enable STATUS - INH (Узїайиз) @ РИК 
Imits entere 


failure 
param Selected param was INH then ENA ? from рпі R13 use 


NOTE different memory than 
Nominal Config: Annunciator It on default limits 
(013:A) pnl F7 and Mstr 
cb ESS 1BC C/W Alarm should be 
A-cl triggered as 
(013:С) param is enabled 


cb ESS 2CA C/W 
в-а (8130) • {СЛУ & FDA TABLE (REF DATA, C/W) for 


(C3) e C/W PARAM SEL correct limits 
C/W MODE - tw — (param e СЛУ PARAM SEL tw – param number 
NORM number) LIMIT SET LIMIT — UPPER(LOWER) 
(R13U) e C/W PARAM - FUNC - READ (value) 
Annun Itg sys ENA e Repeat last two steps for LOWER limit 
operational • C/W PARAM Limits correct ? 
Smoke detn sys STATUS — INH 
operational (Nstatus) 
e C/W PARAM SEL 


tw > 119 
NO INHIBIT 
? 
Param enabled ? MEMORY 


YES FAILURE 


7 | Set limits for each erroneous limit 


(R13U) 
e C/W LIMIT SET VALUE tw — correct value 
LIMIT — UPPER(LOWER) 
FUNC - SET, then READ 
(Ууаше) 


INHIBITED 
INADVERTENTLY 


РТ 


DEFAULT LIMIT (REUS 
VALUE MEMORY ° C/W PARAM SEL 
FAILURE OR 

tw > 119 
PARAM SELECT 
CKT FAILURE 
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4.2е 


ҮРагат 


shift high 


(R13U) 

C/W LIMIT SET 

e VALUE tw – 5.95 

e LIMIT - LOWER 

e FUNC - SET, 
then READ 
(Nvalue) 


Param 


shift low 


(R13U) 

C/W LIMIT SET 

e VALUE tw — 
0.00 

e LIMIT - UPPER 

e FUNC - SET, 
then READ 
(Nvalue) 


Param trip alarm ? 
MO 


PARTIAL 
PRI C/W 
MULTIPLEXER, 
SNSR, OR LIMIT 
SENSE CRT 
FAILURE 


(R13U) 
e C/W PARAM 
SEL tw > 119 
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e Decr LOWER 
limit in 
increments until 
param within 
limit (pnl F7 It 
out) 


e Incr UPPER limit 
in increments 
until param 
within limit (pnl 
F7 It out) 


If analog 
param, use 
PRIMARY TO 
BACKUP C/W 
ANALOG 
PARAMETER 
CALIBRATION 
(REF DATA) to 
estimate PRI 
C/W value in EU 
and set new 
limits to 
indicate 
significant 
change 

e PRI C/W value 
with pnl meter 
or tb (for 
bi-levels) 


PRI C/W and pnl 
indications 
agree ? 


PRI C/W 
MULTIPLEXER, 
AMPLIFIER, OR 
LIMIT SENSE CKT 
FAILURE 


SIGNAL 
CONDITIONER 
FAILURE 


(R13U) 
e СЛУ PARAM SEL 
tw » 119 
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(5) Notify MCC of 
change in PRI C/W 
param and limit 
values 


Bi-level 
params are identified 
in NOTES column of 
C/W & FDA Table 
(REF DATA, C/W) 


CD If pni 
indication and 


primary C/W param 
values agree, Snsr or 
Signal 

Conditioner failed 
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COMPUTER DATA BUS МЕТМОВК............Ь41 ыы пеп tette 
5.1 GPC 
лө ESPERE ыан a An er 
5.1b ‘BFS GPC FAIL (BITE) (ОВВТТ).............................уу2.2ш}][у[үр 
5.2 MMU/MTU 
52a ‘VO ERROR MMU 1(2)’....ccssscscsssessesecsecssssecsecsssvessecsssvessecesstesseren 
5.2b 30PEJIBUSY MMU (О) ан ИКЕ 
5.20 RESERVED о о А 
Sad МЕО а оС aede 
526: RESERVED................ а 
Б: TORECKPOINT FAIL ао Non аа о ates 
5.3 MDM 
5.За “/О ERROR FF(FAJ cett trente ttt 
Babe BOE STRO D а ыз ыалы т воная 
5.3c “WO ERROR PL1(2)’, ‘MDM OUTPUT РЇ 1(2)/............................. 
bod RESERVED ИТ u yanta mas сн e 
53e “WO ERROR ЕІЕХ.2МЛмом.040464000ыыпатыан ан ынны 
БОС ABOEBYP EHE, uncos quss куы ындыы aie дарлар 
5.3g ЕО ОРИ 
5.4 RESERVED 
5.5 РСМ ИЕ 
5.5a 'УОЕВВОЕРСМ'(9М)...................шшиии иинин 
5.5b POMNBES), амдары tataqa мы ыыы 
5.5c Dl ш N E Yan wes yp kas оме 
5.6 MEDS 
MEDS ОМЕВМЕҮ\....................22.шишшишиишиивиишинниинннн иин ннн 
5.6a СРС ‘I/O ERROR CRT 1(2,3,4), ‘BITE FAIL IDP 1(2,3,4)', 

ЧОР DEFAULT LOAD FAIL’, ‘VM LOAD IN PROGRESS ......... 
56b: CCRT BITE IOSA uu uu s о мае 
5.6¢ ABNORMAL RESPONSE FROM KEYBOARD 1МРЇТ................ 
5.6d BIG ‘X’ ACROSS MDU AND/OR ‘POLL ЕА!............................. 
5.56: “МЮШАМОМАЕҮ жумысшы eas EA En аа ы 
БОГ? ADC ANOMALY u uuu ananta kaqa ае 
5.69 МОО1$АОТОМОМОПМ.................шшишишшииииииишш 

GPC FAIL RECOVERY PROCEDURES 

СРС FRP-1 SINGLE GPC FAIL ............ ette 
FRP-2 RESERVED................... tette tent 
FRP-3 BFS GPC FAIL RECOVERY (ЕМТВҮ)............................ 

FRP-4 PASS RECOVERY AFTER BFS ENGAGE 
(ASCENT/ORBIT/ENTRY) ............ ettet 
FRP-5 RESERVED... tette тан анна 
FRP-6 RESERVED... tette tente 


FRP-7 DPS RECONFIG FOR LOSS OF AV BAY COOLING 


(ASCENT/IORBIT). u 20% ег беуу кене дендік дб еркек 


зат not used 
p 5-18 
құзға not used 
м 5-20 


Е 5-58 
ЕЛІНЕ 5-62 
m 5-64 


И not used 
oe not used 


MAL/ALL/GEN J 


DPS 


DPS 


DPS SSR 


DPS SSR-1 GPC HDW INITIATED MEM РОМР............................................... 5-90 
SSR-2 S/W INITIATED MEM DUMP....................... a... ..... 5-91 
55К-3 GNC REASSIGNMENTIT................ rh itur dre аена ннн 5-92 
SSR-4 SM REASSIGNMENT sis лнн ынын ныны 5-93 
SSR-5  FREEZE-DRY КЕАЅЅ5ІСММЕМТ.................................................. 5-95 
SSR-6 CONTINGENCY/VARIABLE S/W INITIATED MEM DUMP .......... 5-96 
SSR-7 GPC IPL MENU OPTION (РАЅ5/ВР5)......................................... 5-97 
SSR-8 WPL HARASS P 5-99 
SSR-9: DEU IPL-PASS/BFS.......... tains hee is th und eun rae n RESP dna 5-100 


The following Fault Msgs have no corresponding MAL procedures in this book: 
GPC FSM 
BCE STRG 1(2,3,4) PASS (BFS) 
BCE BYP KU 
CM BUF BSY CRT 1(2,3,4) 
DK XMTR 1(2,3,4) (BFS) 
> 3 DEU 
GPC 5 
GPC CONF 
GPC PWR (BFS) 
ILLEGAL ENTRY 
MDM OUTPUT FF(FA) 
PASS GPC BITE 
SUMWORD ICC 
TFL FAIL (BFS) 
TFL LOAD FAIL (PASS) 
TIME TONE 


MEDS FSM 
CHECKSUM FAIL IDP 1(2,3,4) 
MDU LOAD FAIL mduX 
OPERATOR REQUEST FAIL mduX 
PORT CHANGE mduX 
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80/62/60 


с-6 


Г N39/TIV/lVIN 


GPCs 2-5* GPC* GPC* GPC* GPC* 
5 4 2 


[S [ [7] 


EN DK2 

EN DK3 MMU 
Ooo el DK4 MMU 
у MM1 T 


STATI 
lellei- hie] 


FC STRING 1 


о 


ВЕ 


ЕР] 
ЕСЗ 

К ЕС4 

[P [мом [5] мом wT ТТІ ЕЙ 

[5] Pt [Р] PL2 гы I 

jp ct eae 


< SRB 
“4 2| LL2 


Computer Data Bus Network 


* with exception of ‘IC’ buses between GPCs and 
dedicated ‘IP’ bus to PCMMUs, any GPC can 
command/listen on any data bus 

** Mission-dependent (RMS reqd) 
*** Mission-dependent 
Payload Bus ( FLEX коне | 


GPCs 2-5* Interfaces FLEX PAIRS 


Vs 


GPC 


GPC 


5.1 


This Page Intentionally Blank 
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From ORB РКТ, 
PASS SM GPC 
FAIL, step 5 


From ORB PKT, 
PASS GNC GPC 
FAIL, step 3 


BACKUP C/W 
ALARM 


(F7) 


GPC 1(2,3,4) 


Fail-to-sync 
Force fail-to-sync 


IOP or CPU 
detected hdw 
errors 

Illegal ВСЕ Xmtr 
failed ON 


Assumptions: 

QUIT = NO GPC 
FUNCTION 

Common set of only 
two GPCs (1&4) 


Nominal Config: 
Single GNC Ops 
(O6) 
GPC PWR 1,2,3,4,5 
(five) - ON 
GPC OUTPUT 1,2,3 
(three) - NORM 
GPC OUTPUT 
4 — TERM 
GPC MODE 
1,4 (two) - RUN 
2,8 (two) - HALT 
Appropriate AV BAY 
FAN – ON 
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5.1a 


GPC if IDPs/CRTs 
available (do not 
use GPC/CRT key) 


e Perform GPC 
S/W INITIATED 
MEM DUMP, 
DPS SSR-2 


Safe SM 


systems 


«ҮМСС for comm 
config and 
radiation 
constraints 

If no comm 

(A1U) 

e KU PWR - 
STBY 

e CNTL — PNL, 
CMD 

e Perform COMM 
LOST, steps 7 
and 8 (ORB PKT, 
COMM) 


SM 62 PCMMU/PL 
COMM 


e FORMAT FXD - 
ITEM 1 EXEC (*) 


e If reqd, perform 
PL/DPS 
RECONFIG, 
Secure (PL SYS 
or SODF: ASSY 
OPS) 


Ea Secure RMS 


(if reqd) 
If RMS active: 


SM 94 PDRS 

CONTROL 

e Note WR range, 
PL ID, PL INIT 


ID, EE ID, SPEC 
95 overrides 


| 9 | Secure GPC 1 
and GPC 4 


(C3) 
* DAP: FREE 


(Об) 

e GPC МОРЕ 4 – 
STBY (tb-bp), 
HALT 
GPC MODE 1- 
STBY (tb-bp), 
HALT 
MDM PL1, PL2 
(two) - OFF, 
then ON 


CS SPLIT 


2 |Activate GPC 
2 (new GNC GPC) 


(O6) 

«GPC 2 
PWR — ОМ 

e GPC 2 
OUTPUT - 
NORM 

e GPC MODE 2 - 
STBY (tb-RUN), 
then RUN 

eVGPC2 takes 
three FWD 
IDPs/CRTs 
(deassign 
CRT 3/reassign 
CRT 4 as reqd) 


setup for target 
GPC 2 


MEMORY 

NOTE 
If currently active 
IMU was in STBY 
or IMU currently in 
STBY was active 
during time of G2 
freeze-dry, do not 
assign associated 
string 


e CONFIG - ITEM 
1 +2 EXEC 

e Assign target 
GPC, all FC 
strings (except as 
noted above), 
CRTs(1,2,3), and 
MMUs to GPC 2 

eVPL1/2 and LDBs 
1,2 deassigned 


(3X5) 
| 8 | Perform GNC 


OPS Transition 


DAP: FREE 
pb — press and 
hold during OPS 
transition 
e PriRJD DRIVER 
(eight) - OFF 
eVRJD МАМЕ 
L5/F5/R5 
DRIVER - ON 


e GNC, OPS 201 
PRO 


Were all FC strings 
assigned in block 5 
(IMU STBY issue) ? 


Configure IMU 
and Restring 


ALIGN 

e Desel aff IMU 
from block 5 

e Configure aff IMU 
from block 5 to 
STBY(OPER) as 
reqd to match 
GRP B PWRDN 
(PWRUP) 
(no * until restring) 


GNC 0 GPC 

MEMORY 

e Assign remaining 
FC string to 
GPC 2 

e GNC, OPS 201 


PRO 


«ҮМСС for гезе! of 
aff IMU 


© 


GNC Operational 
Config 


e PriRJD DRIVER 
(eight) — as reqd 


GNC 20 DAP 
CONFIG 
e Load desired 


DAP A,B per 
DAP Cue Card 


COAS CNTL 
* STRK-Y, -Z: 
STAR TRK — 


ITEM 3,4 
EXEC (*) 


GNC 21 IMU 
ALIGN 


e RESUME 


• JET RESET – 
ITEM 45 EXEC 

e If L(R) OMS/RCS 
l'ENCT L(R) 
OMS - ITEM 
5(6) EXEC 


If orbiter attitude 

control reqd: 

e DAP: 
INRTL/VERN 
(ALT) 


Manual antenna 
commanding may be 
reqd because orbiter 
state vector is not 
being ICC’d to SM 
GPC 


If unable to 
perform GPC S/W 
dump of GPC 1 or 4 
(no IDP/CRT 
Interface), VMCC 
for possible HISAM 
Dump after block 9 


(9) Мо Кеубоага 
entries or sw throws 
10 sec: 

Before and after 
moding PASS GPCs 
to RUN 

Before OPS transi- 
tion or set expansion/ 
contraction requests 
until new OPS base 
page is displayed 


(4) MCC will uplink 
state vector. If no 
comm at AOS, sel 
best antenna 


(5) If G2FD last 
freeze-dried while 
RS in G1(G3), 
holding DAP: 
FREE pb during 
OPS transition 
avoids PRCS false 
jet fail-off msgs 
(DAP defaults to 
A1/AUTO/PRI) 
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5.1а 


Activate GPC 3 
(new SM GPC) 


(06) 
eVGPC 3 PWR - 


GPC MODE З – 
STBY (tb RUN), 
then RUN 


e UL CNTL ЕМА- 
ITEM 36 (*) 

“ CKPT RETRV 
ENA — ITEM 12 
EXEC (*) 


(3) 
Perform SM 


OPS Transition 


(015) 
«ҮММУ 2 PWR — 
ON 


MEMORY 

e CONFIG – ITEM 
1 +4 EXEC 
Assign target 
GPC, PL 1/2, 
CRTs, LAUNCH 
1, and MMUs to 
GPC 3 


IDP/CRTX MAJ 
FUNC - SM 
GPC/CRT - SM 
GPC/X EXEC 
SM, OPS 201 
PRO 


eV |SM ANTENNA 


16 | Reload TFLs 


e If reqd, perform 
PL/DPS 
RECONFIG, 
Recovery (PL 
SYS or SODF: 
ASSY OPS) 


recovery to be 
attempted now ? 


Attempt to 


recover GPC 1 


e Perform GPC 
IPL-PASS, DPS 
SSR-8 


Current GPC 

Config: 

e GPC 1 HALT 
(sleep) 

e GPC 2 GNC 

e GPC 3 SM 

e GPC 4 HALT 
(sleep) 

e GPC 5 BFS 
(sleep) 


@ No keyboard 
entries or sw throws 
10 sec: 

Before and after 
moding PASS GPCs 
to RUN 

Before OPS transi- 
tion or set expansion/ 
contraction requests 
until new OPS base 
page is displayed 


©) MCC will utilize 
GPC 1 and 4 dump 
data to help 
determine the cause 
of CS split. Data 
analysis may take 24 
to 48 hr 


GPC 1 recovered ? |NO Attempt to 
recover GPC 4 


PCMMU e Perform GPC 


FORMAT IPL-PASS, DPS 
(ORB OPS FS, SSR.8 


COMWM/INST) GPC 4 recovered ? 


e Perform LOAD 
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Reactivate 


RMS (if геда) 


If RMS PWR PRI 
(MCIU powered): 


CONTROL 

e Expect MA, C/W 
GPC DATA It on 
/О ON - ITEM 
5 EXEC (*) (C/W 
GPC DATA It off) 
Update as 
needed: WR 
range, PL ID, PL 
INIT ID, EE ID, 


SPEC 95 
Overrides 


(A8U) 

e SAFING — 
CANCEL (tb-bp, 
if arm deselected) 


Reconfig for 


newly established 
SM GPC 


e Verify MCC 
uplinks complete, 
including state 
vector uplink 


e UL CNTL 
AUTO - ITEM 35 
EXEC (*) 


° GPC3 
OUTPUT - 
TERM (tb-bp) 


(015) 

° If GROUP B 
PWRDN, MMU 2 
PWR - OFF 


Reestablish 
Attitude, as reqd 


e Load desired att 
(NFLIGHT PLAN) 

e Init TRK 
(MNVR) — ITEM 
19(18) EXEC 

e DAP: AUTO 
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Attempt to add 
recovered GPC to 


redundant set 


NOTE 
Do not assign any 
strings/buses to 
recovered GPC 
(another FTS could 
occur) 
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5.1a 


(06) 
• Failed GPC 
PWR – OFF 


recovery been 
attempted ? 


considerations drive 
a single G2 config 
(Group B Pwrdn) ? 


GNC 


Cleanups 


On MCC GO 
e Clear software fail 
votes 


MEMORY 
e ERRLOG 
RESET — ITEM 


48 EXEC 


MEMORY 
e ERRLOG 
RESET — ITEM 


48 EXEC 


COAS CNTL 

* STRK-Y, -Z: 
STAR TRK — 
ITEM 3,4 


EXEC (*) 


GNC 21 IMU 
ALIGN 


e RESUME 


e Establish G2FD 
in (both) 
recovered 
GPC(s) 


e Perform block 


CONTRACT SET 


recovered GPC(s) 
in redundant set 
with no strings or 
buses until analysis 
is complete and/or 
mission 
considerations 
require dual G2 for 
critical operations 


(3) No keyboard 
entries or sw throws 
10 sec: 

Before and after 
moding PASS GPCs 
to RUN 

Before OPS transi- 
tion or set expansion/ 
contraction requests 
until new OPS base 
page is displayed 


©) MCC will utilize 
GPC 1 and 4 dump 
data to help 
determine the cause 
of CS split. Data 
analysis may take 
24 to 48 hr 


@ Upon 
completion of 
procedure, MCC 
may request certain 
IDPs/CRTs to be 
pwrd on 10 sec to 
ensure IDP/DEU 
EQUIV uplink I/F to 
both GNC and SM. 
If MEDS, pwr-on 
IDP/CRT for at least 
30 sec before 
pwr-off 


Avoid using 
GPC-1 or GPC-4 
for critical burns or 
PROX OPS until 
GPC dump analysis 
confirms the GPC is 
not considered 
transient 


MAL/ALL/GEN J 


09/23/08 


5.1а 


EXPAND SET 


NOTE 
No keyboard entries or sw throws 10 sec: 
Before and after moding PASS GPCs to RUN 
Before OPS transition or set expansion/contraction 
requests until new OPS base page is displayed 


CONFIGURE FOR SET EXPANSION 


GNC 0 GPC MEMORY 


e If MM202: GNC, OPS 201 PRO 


If desired | Dual G2 | Dual G2 | Triple G2 
RS: (1&2) (284) |(1%2%4) 
CONFIG |2 2 2 
GPC 12000 |02040 |12040 
2 


 СОМҒІС-ІТЕМ 1 +2 EXEC 
e Assign МС2 per table 


OPS MODE RECALL (11) 
• DAP: FREE 


STR 1 


C3(A6U) 

CRT e GNC, OPS 201 PRO 

e Pause ~ 30 sec 
(DAP settling), then 


C3(A6U) » DAP: as reqd 


(9) Whether 
expanding G2 set to 
Dual or Triple G2 
config, modify only 
the GPC target set 
unless otherwise 
noted (don’t assign 
strings or buses to 
target GPC) 


If GPC 1 


previously 
recovered and 
added to RS, GPC 1 
should remain in RS 
for Set Expansion 
(when adding 
GPC4) 


6) GPC downlist 
will default to lowest 
ID GPC in G2 set. 
MCC may request 
downlister change 
following OPS Mode 
Recall 


MAL/ALL/GEN J 


5.1а 


CONTRACT SET 


C3(A6U) 


CRT 


C3(A6U) 


CRTX 
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NOTE 
No keyboard entries or sw throws 10 sec: 
Before and after moding PASS GPCs to RUN 
Before OPS transition or set expansion/contraction 
requests until new OPS base page is displayed 


If Single 
G2 

CONFIG |2 

GPC 02000 


OPS MODE RECALL (11) STR 1 
• DAP: FREE 


. VERN(ALT) 


CONFIGURE FOR SET CONTRACTION 
If MM202: GNC, OPS 201 PRO 


GNC 0 GPC MEMORY 


e CONFIG - ITEM 1 +2 EXEC 
e Assign MC2 per table 


Pause = 30 sec 
(DAP settling), then 


e DAP: as reqd 


FREEZE DRY GPC 
e САТХ MAJ FUNC - PL 
GPC/CRT G2FD/X EXEC 
e CONFIG – ITEM 45 +2 EXEC 
e GPC- ITEM 46 *1(4) EXEC 
e STORE - ITEM 47 EXEC 
Store complete when MC = 02 (= 30 sec) 


БЕ piigi 


eVAll IDPs/CRTs deassigned from FD GPC 


GPC MODE G2FD - STBY (tb-bp) 
— HALT (tb-bp) 
— STBY (tb-RUN) 
— HALT (tb-bp) 


e If read, repeat Freeze Dry steps for 2nd СРС 
CONFIG CLEANUP 


GNC 22 S TRK/COAS CNTL 


e S TRK-Y, -Z: STAR TRK - ITEM 3,4 EXEC (*) 


GNC 21 IMU ALIGN 


е RESUME 


CLEAR SOFTWARE FAIL VOTES 02) 


СМС 0 СРС МЕМОКҮ 


• ITEM 48 EXEC 


SM 0 GPC MEMORY 


e ITEM 48 EXEC 


6) GPC downlist 
will default to lowest 
ID GPC in G2 set. 
MCC may request 
downlister change 
following OPS Mode 
Recall 


(3 Crew GO for 
Error Log Resets 
without prior MCC 
concurrence 
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BFS DIAGONAL 
CAM LIGHT 


If: 
IOP watchdog Timer 
times out (~3.1 sec) 
or 
two restarts within 
consecutive major 
cycles 


GPC BITE 


If: 
BFS S/W initiates 
restart 


09/23/08 


5.1b 


Establish BFS 
CRT interface 


(C2) 

e IDP/CRT3 
PWR - ОМ 

e IDP/CRT3 MAJ 
FUNC - GNC 

е CRT3 MDU — 
ON and in DPS 
mode 


(C3) 

e BFC CRT 
DISP — ON 

e BFC CRT SEL - 
3+1 

Big 'X' and 

‘POLL FAIL’ driven 

on CRT 3 MDU ? 


GNC 0 BFS 
MEMORY 
Displayed 


properly ? 
NO 


BFS GPC 


FAILURE 


| 


failed GPC 


(06) 
e GPC PWR- 
OFF 


‘BFS GPC FAIL (BITE)’ (ORBIT) 


[3] 


“УМСС 


• Goto SINGLE 
GPC FAIL, GPC 


FRP-1 
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MMU/MTU 


m 
№ 


MMU/MTU 


@ 
№ 


/О ERROR 
MMU 1(2) 


If: 

CHECKSUM, I/O 
transient, BCE 
failure, MMU 
failure, or 
source GPC 
failure 

During: 

Display roll-in, 
OPS transition 

SM checkpoint 

TFL/DFL 

MM patch 


From ORB PKT, 
FD GPC 
ACTIVATE, 
step 1 


Nominal Config: 

(014:Е) 

MMU 1 — ON 

(O15:F) 

MMU 2 - ON 

(O6) 

IPL SOURCE - 
OFF 
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5.2a 


OPS 


transition ? 


GPCs complete 
transition ? 


| 
E Simplex 


transition ? 


GPC(s) complete 
OPS transition ? 


All target 


GPCs in OPS 0? 
YES NO 


ЧО ERROR 
MMU 1(2) msg(s) 
annunciated by 
only one GPC 
(only one logging 
GPC per fault 
msg) ? 


annunciating GPC 
from set in 
original and 


target OPS NBATs. 


For both NBATs, 
reassign strings, 
CRTs, and MMUs 
of deleted GPC to 
another targeted 
GPC 


SM 0 GPC 

MEMORY 

e Шет entries 
as reqd to 


accomplish 
above 


'I/O ERROR MMU 1(2)’ 


| 2 |SM 


checkpoint ? 


completed on 
automatic retry or 
on alternate 
MMU or single 
error occurred on 
prepositioning 


Was this mode |NO 


recall/set 
expansion ? 


Lowest ID 
GPC of original 
OPS still in CS ? 
(Use GPC/CRT key) 


commanding 
GPCs for MMUs in 
original OPS 


MEMORY 

“ MEM/BUS 
CONFIG - 
CONFIG 
ITEM 1 +2(3,8) 
EXEC 
MM 1 ITEM 18 
+1(2,3,4) EXEC 
MM 2 ITEM 19 
+1(2,3,4) EXEC 


transaction on 
same MMU 


UO 


TRANSIENT 


NO Take down 


GPC not in CS 


(06) 
Aff GPC PWR — 


e Perform DPS 
SSR-3, GNC 
REASSIGNMENT 
(DPS), to config 
all buses to 
remaining 
target GPCs 
If available, 
make OPS call 
to GPC from 
original OPS 


(9 Any previously 
failed MMU should be 
prime selected for 


GNC prior to OPS 
transition 


(2) Health of 
affected MMU can 


be verified by GNC 
OPS transition (with 
MCC concurrence), 
SM roll-in request, 
or IMU checkpoint 
read 


(9) RS target 


GPC(s) not receiving 
overlay will F-T-S, 
but remain in OPS 0 
of common set. For 
GPCs not receiving 
overlay, IDPs are still 
assigned per new 
OPS NBAT. Any 
IDPs targeted for 
F-T-S GPCs 
distributed to 

lowest number GPC 
of new target set 


@ If GPC fail 
votes and fault 
msgs and 
‘OFF/BUSY MMU’ 
msg(s) occur, then 
GPCs are in CS 
OPS 0. Transition 
unsuccessful 
because of MMU or 
commanding GPC 
Xmtr failure, and 

alt MMU OFF/BSY 
or selected for IPL. 
For two GPC RS, will 
get off-diagonal 
CAM lights. For 
three or more GPC 
RS, will get I-fail 


(5) For all RS 
GPCs in OPS 0, 
CRT assignments 
are determined by 
target NBAT 


Software uses 
NBAT of original 
OPS to select GPC 
to command each 
MMU for 
prepositioning 
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e Perform OPS 
MODE RECALL 
to remove 
identified 
(selected) GPC 


e GNC OPS ХХХ 
PRO 


original OPS 
transition 


e GNC OPS ХХХ 
PRO 


Any target GPC(s) [ES 
complete 
transition ? 


25 |On MCC GO, 
cycle MMU(s) pwr 


(014,015:F) 
e MMU 1(2) – 
OFF, then ОМ 


e Retry transaction 
Transaction 
successful ? 


Select 
alternate SW copy 
for GNC MF 


ӨӨ 
NO 


X: GNC 0 GPC 
MEMORY 


• ITEM 53 +2 
EXEC 
e Retry transition 
NO 


Transition ES 
successful ? 


BOTH MMUs 
FAILED OR BCE 
FAILURE(S) 
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commanding 
GPCs for MMUs in 
target OPS 


MEMORY 

• ITEM 1 +2(3,8) 
EXEC 

“ MM 1 ITEM 18 
+1(2,3,4) EXEC 

e ММ 2 ITEM 19 
+1(2,3,4) EXEC 


current OPS NBAT 
to former config 

by placing 
identified 
(selected) GPC 
back to original 
position 


SM 0 GPC 

MEMORY 

e Item entries as 
reqd to 


accomplish 
above 


MMU PROBLEM 
AND MMU OR 
BCE FAILURE 


S/W COPY 


PROBLEM ON 
MMU(S) 


transition 


e GNC OPS XXX 
PRO 


Any target GPC(s) 
complete 
transition ? 


e Perform OPS 
MODE RECALL 
to regain 
identified 
(selected) GPC 


e GPC OPS ХХХ 
PRO 


complete 
transition ? 


MMU AND 
BCE FAILURE, OR 
BCE(S) FAILURE(S) 


Recall successful 2 [YES MMU AND 


КЛИШЕ] 


BCE FAILURE OR 
BCE(S) FAILURE(S) 


Any RS F-T-S |NO 


GPC still in 
common set ? 
(use GPC/CRT Key) 


e Perform OPS 
MODE RECALL 
to recover 
failed GPC 


• GNC OPS ХХХ 
PRO 


Recall successful ? YES 


UTILITY SPEC 
available: 


e Perform SET 
EXPANSION 
USING LDB 
OPTION 

«ҮМСС for 
procedure 


YES 
Recall successful ? 


NO 


Pwr off 

F-T-S GPC 
Perform DPS 
SSR-3 to config 
all buses to 
successful 
GPC(s) 


RECOVERED 


GPC WITH XMTR- 
RCVR FAILURE, OR 
MMU AND GPC 
RCVR FAILURE OR 
GPC-TO-GPC 
OVERLAY AND 
SOURCE GPC 
RCVR FAILURE 


RECOVERED 

PC WITH RCVR- 
RCVR FAILURE, 
OR MMU AND 
GPC RCVR 
FAILURE OR IPL 
SOURCE sw AND 
GPC RCVR 
FAILURE 


(9 Any previously 
failed MMU should be 
prime selected for 


GNC prior to OPS 
transition 


Software uses 
NBAT of target OPS 
to select GPC to 
command each MMU 
for the overlay reads 


If original 


transition G2/G8 and 
in OPS 0, transition 
to G2, then G8 to 
avoid illegal entry 
msg 


(9) Solid State 


MMU power cycle 
shuts down the 
associated solid 
state recorders. 
MCC commanding 
may be reqd 


If SPEC not 
available, GPC may 
be recoverable using 
R/W to select LDB 
option 
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Cycle pwr of 


selected MMU 


(014,015:F) 
e MMU 1(2) – 
OFF, then ON 


e Retry 
transaction 


cycle pwr of 
MMU(s) 


(014,015:F) 
e MMU 1(2) – 
OFF, then ОМ 


ӨӨ; 
e Retry transaction 
NO 


Transaction 
successful ? 


OPS 


transition ? 


Select 
alternate S/W 
copy for MF of 


0 GPC MEMORY 
* ITEM 53 (52,54) 
+2 EXEC 
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5.2a 


e Retry transaction 


Transaction 
successful ? 


Alternate 
MMU failed 
previously ? 


FAILED OR BCE 
FAILURE 


TRANSIENT AND 
ORIGINAL MMU 
FAILED, OR BCE 
FAILURE 


TRANSIENT 
MMU PROBLEM 
AND MMU OR 
BCE FAILURE 


e Retry transition 


Transition 
successful ? 


S/W COPY 
PROBLEM ON 
MMU(S) 


TRANSIENT 
MMU PROBLEM 


MMU ASSIGN 

e SM — ITEM 3(4) 
EXEC (*) 

• PL- ITEM 5(6) 
EXEC (*) 


Original 


failed transaction 
MM Read/Write 
using MASS 
MEMORY R/W 
spec ? 


BOTH MMUs 


FAILED OR BCE 
FAILURE(S) 


G3 OPS 


transition ? 


(9 Any previously 
failed MMU should be 
prime selected for 


GNC prior to OPS 
transition 


If original 


transition G2/G8 and 
in OPS 0, transition 
to G2, then G8 to 
avoid illegal entry 
msg 


(9 Solid State 


MMU power cycle 
shuts down the 
associated solid 
state recorders. 
MCC commanding 
may be reqd 


alternate MMU to 
Read/Write spec 


MEMORY R/W 
e Select MMU 
1(2) - ITEM 40 


(41) EXEC (9) 


e Try transaction on 
alternate MMU 


‘I/O ERROR MMU 
2(1) msg ? 


ORIGINAL 
MMU FAILED OR 
BCE FAILURE 
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5.2а 


ЕЛЕЛЕЛЕЛІІ 


e MMU I/O problem 
occurs with SM or 


Test suspect 
MMU using 
GNC GPC 


UTILITY 
Select suspect 
MMU for GNC 
MF: 


• GNC — ITEM 
1(2) EXEC (*) 

ALIGN 

Verify no IMU 

align in progress 

e ITEM 10(11,12) 
(no *) 

Verify no IMU 

selected for 

alignment 


e MM READ – 
ITEM 19 EXEC (*) 


/О ERROR MMU 
1(2) msg ? 


PROBLEM 
ASSOCIATED 
WITH SM GPC 
RATHER THAN 
MMU 
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Test suspect 


MMU using SM 
GPC 


UTILITY 

Select suspect 

MMU for SM MF: 

e SMITEM 3(4) 
EXEC (*) 

e SPEC 999 PRO 


Roll-in successful? 


NO 


FAILURE 


e If SM interface 
to this MMU 
reqd on MCC 
GO, move SM to 
different GPC 

e Goto SM 
REASSIGNMENT, 
DPS SSR-4 


PROBLEM 
ASSOCIATED 
WITH GNC GPC 
ORIGINALLY 
ANNUNCIATING 
/О ERROR MMU 


Select failed 
MMU for GNC MF 


UTILITY 
• MMU ASSIGN 
GNC ITEM 1(2) 


EXEC (*) 


Ф), Selecting failed 
MMU for GNC MF 


protects against 
GPC RCV failures 
occurring after OPS 
transition 
prepositioning 
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OFF/BUSY 
MMU 1(2) 


If: 
MMU OFF 
MMU selected for 
IPL on normal 
transaction 
MMU BUSY 


From ORB PKT, 
FD GPC 
ACTIVATE, 
step 1 


Nominal Config: 
(014:Е) 

MMU 1 — ON 

(O15:F) 

MMU 2 - ON 
(O6) 

IPL SOURCE - 
OFF 
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5.2b 


5.2f 
NStatus of 


selected MMU 


SM(GNC,PL) 
1 DPS UTILITY 


What does MMU 
with error indicate: 


Selected 
MMU being used 
by transaction on 
another DEU, or 
gnd ops ? 


‘OFF/BUSY MMU 1(2)’ 


transaction an OPS 
transition ? 


MAY HAVE 
FAILED DURING 
TRANSITION 


Selected MMU 
still BUSY ? 


transaction 
once 


Transaction 
successful ? 


MM was 


being used 


IPL SOURCE 
SW FAILED TO 
SELECTED MMU 


Cycle pwr of 


selected MMU 


(014,015:F) 
e MMU 1(2) – 
OFF, then ON 


11 | Selected MMU 
still BUSY ? 


(Q) it OPS XTION 
and GPC fail votes 
and msgs occur, 
then GPCs are in 

CS OPS 0 caused 

by MMU or 
commanding GPC 
XMTR failure, and 
alternate MMU 
off/busy or selected for 
IPL. For two 

GPC RS, will get 
off-diagonal CAM 
lights. For three or 
more GPC RS, will get 
I-fail 


(2) Health of 
affected MMU can be 


verified by GNC OPS 
XTION (with MCC 
concurrence) or SM 
roll-in request 


©) Solid State 


MMU power cycle 
shuts down the 
associated solid 
state recorders. 
MCC commanding 
may be reqd 
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5.2b (Cont) 


(2) Health of 
affected MMU can be 


verified by GNC OPS 
XTION (with MCC 
concurrence) or SM 
• Retry roll-in request 
transaction 


TRANSIENT 
MMU PROBLEM 


OR NOT PWRD, OR 
MMUs DISCRETE 
FAILED BUSY 


BOTH MMUs 
MMU failed FAILED 


previously ? 


Select non-failed MMU for vStatus of 
SM, PL, OPS 0 MF; select failed alternate MMU 


MMU for GNC MF 
SM(GNC,PL) 1 


SM(GNC,PL) 1 DPS UTILITY DPS UTILITY 
MMU ASSIGN 


• GNC - ITEM 1(2) EXEC (*) 

е SM - ITEM 3(4) EXEC (*) ` e Try transaction 
e PL — ITEM 5(6) EXEC (*) YES on alternate 

e OPS 0 – ITEM 7(8) EXEC (*) MMU 
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TIME MTU 


If: 
GPC GMT time 
source change 


Nominal Config: 

(06) 

MTU - AUTO 

(O13:A) 

cb ESS 1BC MTU 
A — cl 

(O13:C) 

cb ESS 2CA MTU 
B - cl 


From ORB PKT, 
BCE STRG X, 
step 5 
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5.24 ‘TIME MTU’ 


GPC reports ‘TIME 
MTU’ msg ? 


e Perform TRY on 
accumulator 
that is selected 
by common set 
ITEM 34(35,36) 


EXEC © 


Did GPC that NO GPC OSC 
was on internal DRIFT 


time accept 
accumulator 
time ? 


YES 


TRANSIENT 
GPC OSC DRIFT 


ES 
e Go to FF(FA) 


MDM I/O ERROR 
(ORB PKT, DPS) 


О ERROR 
FF1(2,3) msg 
occurs ? 


YES| 9 | Multiple ‘BCE 
STRG MTU’ fault 
msgs occur 
simultaneously ? 


STRG 1(2,3) MTU’ 
msg accompany 
‘TIME MTU’ fault 
msg ? 


e Go to BCE 
STRG X 
(ORB PKT, DPS) 


\VStatus of 
GNC 2 TIME (3) 


All GPCs faulted to |YES MTU OSC 
lowest ID GPC ? 


NO 


‘Y displayed 

opposite MTU 

ACCUM 1(2,3) ? 
YES 


NO TRANSIENT 
BUS NOISE 


MTU ACCUM 
1(2,3) FAILURE 


(Q) If GPC is on its 
own internal time, 
loss-of-sync may 
occur 


(2) If'VO ERROR’ 
has occurred, 

failure caused by 
equipment other than 
MTU 


(3) Electronics on 
OSC board have 
failed in portion of 
MTU not covered 


by auto switch 
circuitry 
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5.24 (Cont) 


О) Crew cannot 
tell which oscillator 
is currently 
selected 


(5) ePcs wil 
remain on internal 
time 


«ҮМСС on 
selecting 
alternate 
oscillator ©) “Р on any 


Manually select remaining 

alternate accumulators does 

oscillator not indicate problem. 

(O6) As oe s СРС 
accepted some 

oe accumulator time, 
time will update 


properly 
(7) MTU GMT апа 


MET may have 
e Perform errors. D&C Timers 
Time Sync are invalid until 
(ITEM 38 EXEC) time is corrected. 
Action will extinguish 
any It on D&C Timers 
and reenable MTU 
sync signals 


If GPS is 
Actual Time Sync did GPCs accept OSCs FAILED OR (О in PVA 
may take up any accumulator MTU PWR mode (approximately 
to 2 min to i ; FAILURE 1 hr after MTU fails) 
perform. Make then MCC will need 
no keyboard to uplink a command 
entries until Time to the GPS to fix 


Sync completes aiding for entry 
•УМСС to verify GNC 55 GPS 
GPCs have STATUS 


correct time e Perform GPS 
TIME ADJUST 
ENA (ITEM 39 
EXEC) 


Is BFS BFS remains 


currently active ? on internal time 


CAUTION 
e Upon BFS 


activation, go : 
to BES BFS will lose 
proper time if 


22 taken to HALT or 
° orume powered off 


recovery 
procedure 


If proper time 
is lost: 
«ҮМСС for time 


recovery 
procedure 
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560 
СНЕСКРТ 
FAIL 


If: 
MMU OFF 
MMU BUSY 
MMU selected for 

IPL 

Checksum Error 
I/O Transient 
MMU write failure 
MMU failure 


Nominal Config: 

(014:Е) 

MMU 1 — ON 

(O15:F) 

MMU 2 - ON 

(O6) 

IPL SOURCE - 
OFF 


09/23/08 


5.2f CHECKPOINT FAIL 


MMU 1(2) 
fault msg also 
annunciated ? 


MMU 1(2) fault 
msg also 
annunciated ? 


GPC SM 
CHECKPOINT 
S/W PROBLEM 


(C2) 
• SPEC 999 PRO 


Cycle pwr of 
selected MMU 1(2) 


(014,015:F) 


e MMU 1(2) — 
OFF, then ON 


e Retry SM 
checkpoint 


Checkpoint 
successful ? 


TRANSIENT 
MMU 1(2) WRITE 
PROBLEM 


5-20 


MMU 1(2) 


WRITE PROBLEM 


(1) SPEC 999 may 
be blank 


(2) Solid State 
MMU power cycle 
shuts down the 
associated solid 
state recorders. 
MCC commanding 
may be reqd 


(3) MMUs may be 
used for all other 
transactions. VMCC 
for possible S/W 
dump of SM GPC 


©) Affected 


MMU may be used 
for any read 
transaction 
including OPS 
transitions, TFL 
loads, and SM roll-in 
displays 
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MDM 


5.3 


МОМ 


5.3 


From 
ORB PKT C/L 


09/23/08 


5.3a ‘I/O ERROR FF(FA)’ 


XMTR/RCVR 
FAILURE 


steps may result in 
a GPC F-T-S 


Failure assessment |NO 
to be continued at 
this time ? 


(3) 
Dual or Triple 


GNC GPC config ? G2FD GPC for 


current OPS 


e Perform G2 SET 
EXPANSION to 
Dual G2 (ORB 
OPS, DPS) to 
dual G2 except 
do not assign any 
strings to G2FD 
GPC and 
deassign string 
associated with 
/О ERROR 


6 | Reconfig DPS 


GNC 0 GPC 

MEMORY 

e Target for dual/ 
triple GNC OPS. 
If dual G2, assign 
all FC strings to 
good GNC GPC. 
If triple G2, 
assign strings to 
good GNC GPCs 
(string 1&3,2&4) 
Reassign 
downlist to good 
GPC ITEM 44 
* EXEC 
Perform OPS 
MODE RECALL 


Aff GPC F-T-S 
at OPS MODE 
RECALL ? 


IOP OR BCE 
XMTR/RCVR 
FAILURE 


BCE XMTR 
DEPENDENT 
FAILURE 


“ Go to PASS GNC 
GPC (1st FAIL) 
(ORB PKT, DPS) 


Triple GNC 


GPC config ? 


Reconfig DPS 
for dual GNC GPC 


e Restring with aff 
FC string 
assigned to good 


GNC GPC (string 
eVMCC for new 183, 284) 


triple GNC GPC e Perform OPS 
restring MODE RECALL 


5-22 


desired PRI/SEC 
ports (FF3,FA1, 
FA2 reqd for 
VERNIER RCS) 


GNC 1 DPS 

UTILITY 

e ITEM XX EXEC 
(XX = 15-22) 


Reassign all 


strings 


MEMORY 

e Assign all 
strings to GPC 
just activated 

e Reassign 
downlister 
to GPC 
just activated 
ITEM 44 
* EXEC 

e Perform OPS 
MODE RECALL 


Aff GPC F-T-S at 
OPS MODE 
RECALL ? 


BCE XMTR/ 
DEPENDENT 
FAILURE 


Freeze-dry 


GPC with BCE 
XMTR fail 


e Perform G2 SET 
CONTRACTION 
(ORB OPS, DPS) 


16 | If IMU desel 
GNC 21 IMU 
ALIGN 


eVIMU alignment 
e ITEM 7(8,9) EXEC 


©) Mult MDM or 


GPC failures 
indicated if ‘1/O 
ERROR’ msg 
reoccurs after 
restring with no 
F-T-S at blocks 


[6]or[7]. Умсс 


©) Go to MDM 
(REF) for summary 
of data lost on 
non-recovered MDM 


© BCE XMTR/ 
RCVR failures cannot 
be differentiated from 
BCE XMTR only 
failures in single 
GNC GPC configs. 
Failure mode will 
affect DPS config 

in G3 


(4) Original GPC 
will F-T-S before 
overlays can be 
transferred to G2FD 
GPC if original GPC 
has BCE receiver 
failure on Fit 
Critical 1,2,3 if 
affected string is 
not deassigned for 
set expansion. Flt 
Critical 4 problem is 
handled same as FIt 
Critical 1,2,3 for 
procedure simplicity 


(5) If G8 OPS, 
delay G2 freeze-dry 
activity until after 
transition back to G2 
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5.3a 


From ORB 
РКТ СЛ, 
/О ERROR 
ЕЕ(ЕА) 


Same fault 
msg recur during 
recovery 


TOTAL MDM 
INPUT FAILURE 


MULTIPLE 
MDM FAILURES 


23 | Pwr off MDM 


e Aff MDM 


FF(FA) - OFF 


«ҮМСС if any 
unexplained msg 
on string during 
port moding 


e Pwr off reconfigure oe ee to failed az 


ee 


— — — M — — 
° AIDE 1B DRIVER ° Ri 1A DRIVER . RIDE 2B DRIVER . RUD. 2A DRIVER 


(O14:E) 

ША 

“ RADAR ALTM 1 
° MLS 1 

«АСТА 1 


e STAR TRKR -Z 


eVACCEL 1 

(O7) 

«УТАСАМ 1 
(OV103,4) 

«ҮСР5 1 (OV105) 
«(GPS 1 РВЕ AMPL 
UPPER (OV105) 
«ҮОР5 1 РВЕ AMPL 
LOWER (ОУ105) 


(O15:E) 

NNE 

e RADAR ALTM 2 
e MLS 2 

«ЧАРТА 2 


eVACCEL 2 

(O7) 

eYTACAN 2 
(OV103,4) 

“ GPS 2 (OV105) 

“ GPS 2 PRE AMPL 
UPPER (OV105) 

“ GPS 2 PRE AMPL 
LOWER (ОУ105) 

(A13) 

e GPS 2 (OV103,4) 

“ GPS PRE AMPL 
UC (OV103,4) 

“ GPS PRE AMPL 
LC (OV103,4) 


(O16:E) 
NING 


“ MLS3 
«УАРТАЗ 
(O15:E) 

MNB 

“ STAR TRKR -Y 


(O16:F) (O15:F) 
cent 3 eVACCEL 4 


(07) 
«УТАСАМ 3 
(OV103,4) 

«ҮСР$ 3 (OV105) 
«ҮОР5 З РВЕ AMPL 
UPPER (OV105) 
«ҮОР5 З РВЕ AMPL 
LOWER (ОУ105) 


BCE RCVR 
OR XMTR/RCVR 
FAILURE 


Safe F-T-S 


GPC 


(Об) 

e GPC PWR – 
OFF 

e Reassign IDPs 
as reqd 


e Time permitting, 
go to DPS, GPC 
FRP-1 


(016:E) 
MNC 


eNADTA 4 


(О15:Е) (O16:F) (O14:F) (O14:F) 
e RJDA 1B DRIVER e RJDA 2B DRIVER e RJDA 1A DRIVER e RJDA 2А DRIVER 
(O14:A) (O15:A) (O16:A) (O15:A) 
nA 1 nA 2 2. 3 RGA 4 


° ere TK ISOL A- 


CL (tb-CL) 
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° TRONS TK ISOL A- 


CL (tb-CL) 


«ҮМСС regarding 
powering off 
associated IMU 


• Go to RCS RM 


LOSS (ORB PKT, 


RCS) 
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(> Go to MDM 
(REF) for summary 
of data lost on 
non-recovered 
MDM 


@ Multiple MDM 
fallures if any: 


'BCE STRG' 

‘MDM OUTPUT’ 
during attempt 
to recover ‘I/O 
ERROR’ 

О ERROR’ 
during attempt 
to recover ‘MDM 
OUTPUT’ 


@ Outputs may 
be good, erroneous 
or non-existent. 

At later time, МСС 
may wish to 

perform MM202 OMS 
TVC chk to assess 
МОМ” output 
capability 


If next ELEC, 
ECLS, APU/HYD, 
GNC, RCS, or DPS 
failure causes loss of 
fail-safe capability 

in FCS or RCS, the 
MDM may be 
repowered in order to 
regain any remaining 
output capability 


(9) If failed MDM 


is FF1, FF2, or FF3, 
MDM may be 
candidate for MDM 
CHANGEOUT (ІЕМ). 
VMCC 
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5.3b ‘BCE STRG X’ 


From 
ORB PKT CIL, 
BCE STRG X, 

step 4 


e Monitor IMU 
STBY/OPER 
mode (up to 
90 sec) 

Did '* toggle to 

OPER mode within 

90 sec ? 


4 |NIMU pwr 


(014,015,016:А) 

ММА(В,С) 

e IMU 1 (2,3) — 
OFF, then ON 


e Monitor IMU 
STBY/OPER 
mode (up to 
90 sec) 

Did '* toggle to 

OPER mode within 

90 sec ? 


7 |Cycle pwr on 
aff MDM 


e MDM FF1(2,3) - 
OFF, then ON 


e GNC I/O RESET 
«УРАР (if FF3) 


e Monitor IMU 
STBY/OPER 
mode (up to 
2 min) 

Did '* toggle to 

OPER mode 

within 2 min ? 


TRANSIENT 
MDM DISCRETE 
OUTPUT CARD 
FAILURE 


e GNC I/O RESET 


e\MCC for best 
att prior to 
IMU realign 
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ES TRANSIENT 


IMU OR MDM/ 
IMU SERIAL 
INTERFACE 
PROBLEM 


IMU PWR OR 
CONFIG PROBLEM 


| 8 | Sel SEC MDM 
ports 


UTILITY 
• ITEM XX EXEC 
(XX = 16,18,20) 


e Monitor IMU 
STBY/OPER 
mode (up to 
2 min) 

Did * toggle to 

OPER mode 

within 2 min ? 


IMU IS NON- 
RECOVERABLE 


Resel PRI 


ports 


e ITEM XX EXEC 
(XX = 15,17,19) 
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e GNC I/O RESET 
«ҮМСС for best 


att prior to 
IMU realign 


• GNC /О RESET 


«ҮМСС for best 
att prior to 
IMU realign 


DEPENDENT 
MDM FAILURE 


e GNC I/O RESET 


«ҮМСС for best 
att prior to 
IMU realign 


©) If VERNIER 
RCS sel and FF3 pwr 
cycled, DAP will 
downmode to free 
drift at MDM pwr 
cycle. Crew action 
reqd to resel DAP 


© Following 


MDM port moding, 

if either 1/0 ERROR’ 
or ‘MDM OUTPUT’ 
fault msg occurs, 
mode MDM ports 
back to PRI and 
VMCC 


OR 


regarding powering 
off associated IMU 
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5.3b (Cont) 


@ Go to MDM 
(REF) for summary 
of data lost on 
nonrecovered MDM 


Total serial I/O 
card failures may 


ES MDM SERIAL result in single o 2. 
О CARD FAILURE Ды ВСЕ 5ТКС 


Сага 


Adrs 


STKR| STKR 


e Which type of 
‘STRG’ msg(s) 
indicated: 


Cycle LRU (6) ‘BCE STRG 
pwr A(C) msgs will 
(4) e Cycle cb and/or pai E 
MTU/MDM pwr sw as reqd: ‘BCE STRG B(D) 
SERIAL ТАН) Об: and msg (MDM card 
ТЕКЕ -Z |014:Е 39 (MDM 
INTERFACE failure) or in 
O6 and ) 
FAILURE O15:E combination 
: with ‘I/O ERROR’ 
msg or ‘MDM 
OUTPUT’ msg 
*NMCC (IOP or total MDM 


(2) failure) 


MDM TACAN 
CARD FAILURE 


e GNC I/O RESET 


repeat ? LRU PWR FAILURE 
YES OR CONFIG 
PROBLEM 


LRU PWR OR 
MDM/SERIAL LRU 
INTERFACE 
FAILURE 


DISCRETE OR 
ANALOG INPUT 
CARD FAILURE 


• Go to RCS RM 
LOSS (ORB PKT, 


RCS) (014:E) |(015:Е) (016:E) 


MNA MNB MNC 
e\MLS 1]}eVMLS 2 
eVADTA 1 | eVADTA 2 eVADTA 4 


e STAR 
TRKR -Z 
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From 
ORB РКТ CIL, 
/О ERROR 
PL 1(2), 
MDM OUTPUT 
PL 1(2) 


09/23/08 


5.3с 


“/О ERROR PL1(2) 


“МОМ OUTPUT PL1(2) 


if not previously 
moded; 
otherwise, ҮМСС 


If FLEX pair: 

(L12) 

e (Aff) FLEX 
PWR — OFF 

e (Alt) FLEX 
PWR — ON 


UTILITY 

e PORT ASSIGN 
PL 1/2 
SEC(PRI) - 


ITEM 24(23) 
EXEC 


Any ‘I/O ERROR’ or 


'MDM OUTPUT 
msg occur ? 


PORT DEPENDENT 
FAILURE 


If PSP reqd: 


SM 62 PCMMU/ 

PL COMM 

e I/O RESET PSP 
1(2) - ITEM 6(7) 
EXEC (*) 
Reinitiate PL ops 


OUTPUT' msg 
occur ? 


Original ‘I/O 


ERROR PL 1(2)’ 
msg occur for 
other MDM: ‘I/O 
ERROR PL 2(1) ? 


| в | TOTAL MDM 
INPUT FAILURE 


If PL1 

(A1L) 

• S-BAND PM 
MODE - TDRS 

• NSP DATA RATE 
(2) -HI 

e NSP 
CODING (2) — 
ON 

“ ANT SW ELEC - 


e S ВМО CNTL – 
PNL, CMD 


If PL 2 

(C3) 

• S BND ANT – 
Best ANT 
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IOP FAILURE 
(SINGLE-POINT) 


• Go to PASS SM 
GPC FAIL 
(ORB PKT, DPS) 


Mode back to 
primary ports 


If FLEX pair: 

(L12) 

e (Aff) FLEX 
PWR — ОМ 

e (Alt) FLEX 
PWR — OFF 


SM 1 DPS 

UTILITY 

e PORT ASSIGN 
PL 1/2 PRI - 
ITEM 23 


EXEC (*) 


©) Port moding 
and I/O RESET 
causes fault msgs to 
occur for all 
previously bypassed 
LRU(s), BTU(s), 
Payload Signal 
Processor, mission 
selectable 
processes, and 
mission unique 
processes 


(2) MDM outputs 
may still be good. 
MCC will advise if 
MDM should be 
turned off. Refer to 
MDM (REF DATA) 
for summary of data 


(9 140 вес 
pwr-amp warmup 
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5.3с 


Activate BFS 


(Об) 

For BFS GPC: 

«GPC MODE - 
HALT 

e\GPC PWR - 
ON 

“ GPC MODE - 
STBY (tb-RUN) 

“ GPC MODE - 
RUN (tb-RUN) 


bypassed PL MDM 
on BFS 


(C3) 
e BFC CRT 
DISP — ON 
е ВЕС CRT SEL - 
as reqd 
Did BFS ES 
annunciate ‘I/O 
ERROR PL 1(2) 
msg ? 


IOP XMTR/ 
RCVR FAILURE ON 
SM GPC 


reqd for current 
ops ? 


e Perform SM 
REASSIGNMENT, 
DPS SSR-4 

«ҮМСС for SM 
GPC assignment 
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13 | ALTERNATE 
MDM PORT 
FAILURES 


e Mode PL 1/2 
ports as desired 
eVMCC 


If BFS not 


presently reqd 


«ЧАП IDPs 
deassigned 
from BFS 


(Об) 

For BFS GPC: 

“ GPC MODE - 
STBY (tb-RUN) 

“ GPC MODE - 
HALT (tb-bp) 

e /GPC 
OUTPUT - 
NORM 


If PSP reqd: 

e S-BD PL 
CNTL — PNL 

e S-BD PL PWR 
SYS - 2(1) 

e S-BD PL 
CNTL — CMD 


PL СОММ 

e PSP ТО RESET 
PSP 2(1) — 
ITEM 7(6) EXEC 
(*) 
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• If reqd, go to 
PL/DPS 
RECONFIG 
(PL SYS: or 
SODF: ASSY 
OPS), Recovery 
Action (PL SYS, 
PL/DPS 
RECONFIG) 
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5.3e ‘I/O ERROR FLEX’ 


@ Port moding and 
I/O RESET causes 
fault msgs to occur 


for all previously 
bypassed LRU(s), 


: R BTU(s), Payload 
EE /О ERROR Signal Processor, 
or ‘MDM OUTPUT • Go to PL1(2) mission selectable 


PL1(2) msg also MDM I/O processes, and 
If: annunciated ? ERROR; PL1(2) mission unique 
MDM FLEX failure NO MDM OUTPUT processes 


IOP failure (1) (ORB PKT, DPS) 
reset 


failure 


AULT 
е SM I/O RESET 


Nominal Config: ЧО ERROR FLEX’ |NO TRANSIENT 
(L12) msg recur ? ERROR 
MDM FLEX - ON ТЕС 


or 
MDM FLEX 1(2)- 
ON 


MDM FLEX 2(1)- 


OFF e Perform PL/DPS 


БЕСОМҒІС, 
(PL SYS ог 
SODF: ASSY 
OPS) 


(L12) 

“ MDM FLEX — 
OFF, then ON 

e SM I/O RESET 


|7 JisthisFLEX No | s | FLEX MDM 
MDM part of a FAILURE 
FLEX pair ? 


| 9 | TRANSIENT 

MDM FAILURE Mode Ports if 
payload buses not 
previously 
moded; 

< Coti PUDPS otherwise, VMCC 


RECONFIG, (L12) 


(PL SYS or (АН) FLEX 

SODF: ASSY PWR - OFF 

OPS) • (Alt) FLEX 
PWR - ON 


UTILITY 

е PORT ASSIGN 
STRING PL 1/2 
SEC(PRI) — 
ITEM 24(23) 
EXEC (*) 


[YES 
I/O ERROR FLEX 13 
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@ Port moding and 
/О RESET causes 
fault msgs to occur 
for all previously 
MDM FLEX BOTH FLEX bypassed LRU(s), 
FAILURE MDMs FAILED BTU(s), Payload 
Signal Processor, 
mission selectable 
processes, and 
mission unique 
processes 


payload bus ports 


SM 1 DPS 

UTILITY 

e PORT ASSIGN 
STRING PL 1/2 
PRI(SEC) - 
ITEM 23(24) 
EXEC (*) 


“ Go to PL/DPS 
RECONFIG, 
(PL SYS or 
SODF: ASSY 
OPS) 
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ВСЕ ВҮР 
FLEX 


If: 

MDM FLEX Card 
failure 

MDM/LRU FLEX 
interface failure 

IOP failure 

IOP Xmtr/Revr 
failure 


Nominal Config: 

(L12) 

MDM FLEX — ON 
or 

MDM FLEX 1(2) - 
ON 

MDM FLEX 2(1) — 
OFF 


09/23/08 


5.3f 


or ‘MDM OUTPUT 
PL1(2) msg also 
annunciated ? 


е SM I/O RESET 


e Perform PL/DPS 
RECONFIG, 
(PL SYS or 
SODF: ASSY 
OPS) 


(L12) 
• MDM FLEX 
PWR - OFF, 


• SM I/O RESET 


‘BCE BYP FLEX’ 
msg recur ? 
NO 


TRANSIENT 
INPUT CARD 
ERROR 


“ Go to PL/DPS 
RECONFIG, 
(PL SYS or 
SODF: ASSY 
OPS) 


'BCE BYP FLEX 


e Go to PL1(2) 
MDM I/O 
ERROR; PL1(2) 
MDM OUTPUT 
(ORB PKT, DPS) 


TRANSIENT 
ERROR 


FLEX pair 


onboard ? 


MDM FLEX 
INPUT CARD 
FAILURE 


Mode PL Bus ports for 
selection of alt FLEX MDM if 
ports not previously moded; 
otherwise, VMCC 


(L12) 
• (Aff) MDM FLEX PWR – OFF 
• (Alt) MDM FLEX PWR – ОМ 


SM 1 DPS UTILITY 


e PORT ASSIGN STRING PL 1/2 
SEC(PRI) – ITEM 24(23) 
EXEC (*) 


‘BCE BYP FLEX’ msg recur ? 
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Port moding or 
I/O RESET causes 
fault msgs to occur 
for all previously 
bypassed LRU(s), 
BTU(s), Payload 
Signal Processor, 
mission selectable 
processes, and 
mission unique 
processes 
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MDM FLEX 
1(2) INPUT 
CARD(S) FAILURE 


09/23/08 


MDM/LRU 
FLEX INTERFACE 
FAILURE 


Mode back to 


original PL Bus 
ports 


(L12) 

“ (Alt) MDM FLEX 
PWR - OFF 

• (Aff) MDM FLEX 
PWR - ON 


UTILITY 

e PORT ASSIGN 
STRING PL 1/2 
PRI(SEC) - 
ITEM 23(24) 
EXEC 


“ Go to PL/DPS 
RECONFIG, 
(PL SYS or 
SODF: ASSY 
OPS) 
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Port moding or 
/О RESET causes 
fault msgs to occur 
for all previously 
bypassed LRU(s), 
BTU(s), Payload 
Signal Processor, 
mission selectable 
processes, and 
mission unique 
processes 
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ВСЕ ВҮР 
PL1(2) 


If: 
PL MDM Card 
failure 
IOP failure 
IOP XMTR/RCVR 
failure 


Nominal Config: 
(06) 
MDM PL1,2 — ON 


09/23/08 


5.3g 


or ‘MDM OUTPUT 
PL1(2) msg also 
annunciated ? 


е SM I/O RESET 


e If reqd, perform 
PL/DPS 
RECONFIG, 
(PL SYS or 
SODF: ASSY 
OPS) 


(Об) 
e MDM PL1(2) — 
OFF, then ON 


e SM I/O RESET 
‘BCE BYP PL1(2)’ 
msg recur ? 
NO 
TRANSIENT 


PL1(2) INPUT 
CARD ERROR 


12 | If PSP reqd 
SM 62 PCMMU/ 
PL COMM 


e ПО RESET PSP 
1(2) - ITEM 6(7) 


EXEC (*) 


e If reqd, perform 
PL/DPS 
RECONFIG, 
(PL SYS or 
SODF: ASSY 
OPS) 


'BCE BYP PL1(2)' 


“ Go to PL1(2) 
MDM I/O 
ERROR; PL1(2) 
MDM OUTPUT 
(ORB PKT, DPS) 


TRANSIENT 


ERROR 


7 |If PSP reqd 


PL COMM 
e ПО RESET PSP 
1(2) - ITEM 6(7) 


EXEC (*) 


10 | Mode Ports 
if payload buses 
not previously 
moded; 
otherwise, VMCC 


(L12) 

e (Aff) FLEX 
PWR - OFF 

* (Alt) FLEX 
PWR - ON 


UTILITY 

e PORT ASSIGN 
STRING PL 1/2 
SEC(PRI) - 


ITEM 24(23) 


Any 'BCE BYP 
PL1(2) msg recur ? 


DEPENDENT 
PL1(2) FAILURE 


5-32 


Mode back to 
primary ports 


(L12) 

e (Aff) FLEX 
PWR - ON 

* (Alt) FLEX 
PWR - OFF 


UTILITY 
e PORT ASSIGN 
STRING PL 1/2 


PRI — ITEM 23 
EXEC 


9 |If PSP reqd 


SM 62 PCMMU/ 
PL COMM 


• ПО RESET PSP 
1(2) - ITEM 6(7) 


EXEC (*) 


e If reqd, perform 
PL/DPS 
RECONFIG, 
(PL SYS or 
SODF: ASSY 
OPS) 


INPUT CARD 
FAILURE 


©) Port moding and 
I/O RESET causes 
fault msgs to occur 
for all previously 
bypassed LRU(s), 
BTU(s), Payload 
Signal Processor, 
mission selectable 
processes, and 
mission unique 
processes 


С) Associated 


GCIL Decoder now 
disabled 
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MAL/ALL/GEN J 


PCM I/F 


If data path fail from 
PCMMU to GPC: 
SM BCE XMTR or 
RCVR fail 
PCMMU MIA XMTR 
or RCVR fail 
Total PCMMU fail 


Nominal Config: 
(C3) 
Ol PCMMU 
PWR — 1 
FORMAT - GPC 


09/24/08 


5.5a 


SM 62 PCMMU/ 
PL COMM 
• PCMMU /О 


RESET РСМ - 
ITEM 5 EXEC (*) 


HALT, activate BFS 
to Урагат status 


For BFS GPC: 

«GPC MODE - 
HALT 

«ХОРС PWR - 
ON 

e MODE - STBY 
(tb-RUN) 


9 
\For missing 


params 


(C3) 

* ВЕС CRT DISP - 
ON 

* ВЕС CRT SEL- 


ALL params on 
these displays 
missing ? 


GPC/PCMMU 
DATA PATH 
FAILURE 


“ИО ERROR PCM’ (SM) 


TRANSIENT 
SM GPC OR 

OI SYSTEM 
INTERFACE 
PROBLEM 


Switch to 
alternate PCMMU 
) 


(C3 
“ OI PCMMU 
PWR - 2(1) 


SM 62 PCMMU/ 
PL COMM 
e PCMMU I/O 


RESET PCM - 
ITEM 5 EXEC (*) 
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©) Because of 


differences between 
PASS/BFS S/W 
implementation, 
ignore any BFS ‘I/O 
ERROR POM! fault 
msg 
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5.5а 


| 9 | Switch to 


alternate PCMMU 


(C3) 
“ OI PCMMU 
PWR — 2(1) 


SM 62 PCMMU/ 
PL COMM 
e PCMMU I/O 


RESET PCM - 
ITEM 5 EXEC (*) 


Original msg recur ? 
YES 


SM GPC BCE 
XMTR/RCVR 
FAILURE 


Reassign SM 
GPC 


e Perform SM 
REASSIGNMENT, 
DPS SSR-4 

«ҮМСС for 
SM GPC 
assignment 


“ OI PCMMU 
PWR - 1(2) 


SM 62 PCMMU/ 
PL COMM 
• PCMMU I/O 


RESET РСМ- 
ITEM 5 EXEC (*) 


09/24/08 


PCMMU MIA 
XMTR/RCVR 
FAILURE 


Reload TFLs 


e Perform LOAD 
PCMMU 
FORMAT (ORB 
OPS FS) 


presently reqd 


«ЧАП IDPs 
deassigned from 
BFS 


(O6) 

For BFS GPC: 

• GPC МООЕ- 
HALT (tb-bp) 

eVGPC 
OUTPUT - 
NORM 
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(2) BFS fault disp 
may be utilized for 
SM monitoring until 
PASS SM GPC 
reassigned 
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5.5b ‘I/O ERROR PCM’ (BFS) 


@ VMCC 
regarding PCMMU 
switch. Selection of 


alternate PCMMU 
VO ERROR may preclude MCC 
РОМ e Check for missing viewing LDR 
params (Ms): telemetry 


If: 


Data Path fail SM SYS SUMM 2 (2) Do not суйе 
from OI MDM open cb. 
from PCMMU GPC/PCMMU OI 
to GPC MDM PROBLEM 
All missing El 
PCMMU 
issi INTERFACE 
i iq: Some missin 
coe PROBLEM 


OI PCMMU 
PWR — 1 
FORMAT - GPC 
Sao Ol e Determine which 
MDM OF 1/2 AB ОСМӘМІЗ 
(two) — cl missing: 
(014,016:В) 
cb MNA,MNC OI 
MDM OF 3/4 А,В AV BAY TEMP 3 
(two) — cl has 'M suspect MDMs 
моме OF1/2 
MDM OA 1/2/3- 
ON AV BAY TEMP 1 (014,015:B) 
has 'M' е cb MNA,MNB 
OI MDM OF1/2 
A,B (two) – op, 
AV BAY TEMP 2 then cl 


Cycle pwr on 


NO YES 


APU FU TK VLV 2 13 
has ‘M’ RET 


| 8| TRANSIENT 
APU OIL OUT P 1 OI MDM FAILURE 
has 'M' 


APU OIL OUT P2 
has ‘M’ 


APU OIL OUT P 3 
has 'M' 

Cycle pwr on 
suspect MDM 


(017:0) 
e MNA ОА 1/2/3 — 
Cycle pwr оп OFF, then ON 


suspect MDMs ES TRANSIENT 
OF3/4 О OI MDM FAILURE 
(014,016:В) 
“ cb MNA,MNC 

Ol MDM OF3/4 | 6 | 


A,B (two) — op, 
then cl 


NO 


YES MCC WILL UPLINK 
PARAMS LOST 
TRANSIENT FOR SPECIFIC 
OI MDM FAILURE FAILURE 
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ИО ERROR D/L 


If: 
IOP BCE xmtr fail 
PCMMU fail 


09/24/08 


5.5с ‘I/O ERROR DIL’ 


assigned to Mem 
config which 
annunciated 
fault msg: 

e I/O RESET 


• Which 


annunciating 
GPC: 


OPS O/PL 9 


e Which GNC GPC 
annunciated 
error: 


GNC 0 GPC 
MEMORY 


Annunciating 
GPC same as 
downlist GPC ? 


DOWNLIST 
GPC TO PCMMU 
INTERFACE 
FAILURE 


GNC GPC 


alternate downlist 
GPC 


GNC 0 GPC 
DOWNLIST GPC 
• ITEM 44 +1 


(2,3,4,5) EXEC 


NO TRANSIENT 
GPC TO PCMMU 
INTERFACE 
FAILURE 


5.5a[ 3 | 
No immediate 


impact •ҮМСС to 
continue 


NO 


DOWNLIST GPC 
TO PCMMU 
INTERFACE 
FAILURE. NO 
IMMEDIATE 
IMPACT 


ES| 11 |Use FD G2 GPC to provide 
downlist 


e Perform G2 SET EXPANSION 
TO DUAL GNC GPC 3 (ORB 
OPS, DPS), then: 

• Go to G2 SET CONTRACTION 
(ORB OPS, DPS), except 
freeze-dry GPC with failed 
interface 
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(Q) ио RESET not 
reqd to reestablish 
downlist. Action only 
verifies that anomaly 
continues 


(2) All PASS GPCs 
output downlist. 
PCMMU ignores all 
but selected 

downlist GPC 


MAL/ALL/GEN J 


MEDS 


MEDS 


This Page Intentionally Blank 
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MDU 
RT 2 


«ИИИ: 


1553В DATA BUS 1 
lI 
1553B DATA BUS 2 
1553B DATA BUS 3 


1553B DATA BUS 4 


ANALOGS ANALOGS 
IMPS/OMS/SPII ТАРО AND HYDI 


MF SW 
& KYBD 
INPUTS 


ЕС1-ЕС4 DK1 ЕС1-ЕС4 ОКЗ FC1-FC4 DK2 FC1-FC4 DK4 
DATA DATA DATA DATA DATA DATA DATA DATA 
BUSES BUS BUSES BUS BUSES BUS BUSES BUS 


MEDS OVERVIEW 


[POWER AND INTERNAL 1553B DATA BUS CONFIGURATION] 


: ММВ-тг-ММС-т 
. ] MDU 
DC BUS у Ө : 000000 00000 


OOOOOO|OOOOO 


SUB-SYSTEM DISPLAYS | | : : 

: |looooo|oooooo|[oooool| : 
OMS/SPI | APU/HYD | | : ||ooooo|oo0000|ooooo| : 
ADC [Apc [Apc | Apc | | : |ооооо oocooo oocoo| : 
ТАУ | 18% | 2A | 2B4 | | : (00000000000 € : 


MDU CDR2| MDU CDR1 


ADC 1B/2B| MDU AFD1 


MFD2 | PORT SEL 

PLT1 

PLT2 | PORT SEL | PORT SEL 
[ena | ox [><] «к < 


LEGEND: [X] LRUY (MDU, IDP. OR ADC) Ov 
MDU PORTY (IDP V, IMPACT) 


FOR FAILURE IMPACTS. 
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GPC ‘I/O ERROR 
CRT 1(2,3,4), 
‘BITE FAIL IDP 

1(2,3,4) 


‘IDP DEFAULT 
LOAD FAIL’, ‘VM 
LOAD IN 
PROGRESS’ 


If: 

GPC BCE 6(7,8,9) 
XMTR and/or 
RCVR failure 

DK 1(2,3,4) BUS 
anomaly 

DK interface 
disabled at 
IDP 1(2,3,4) 

IDP 1(2,3,4) pwr 
loss 

IDP 1(2,3,4) H/W or 
S/W fail 

IDP 1(2,3,4) DK 
XMTR and/or 
RCVR fail 


If: 
IDP 1(2,3,4) load 
sw failure 
Inadvertent IDP 
1(2,3,4) load 
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5.6a 


5.бе[ 3 | 
CRT MDU 


Autonomous or 
blank ? 


| 4 |'IDP DEFAULT 
LOAD FAIL' or 

‘VM LOAD IN 
PROGRESS’ msg 
for affected IDP ? 


BIG X and 


IDP 1(2,3,4) msg 
for affected IDP ? 


• Call up GPC 
FAULT SUMM on 
aff CRT MDU 


FAULT SUMM ES 
appear ? 


NO 


ES| 2 | If MCC СО: 


(C2,R11) 
* (aff) IDP/CRT 


PWR — OFF,ON 


MDU still 
autonomous or 
blank ? 


LOSS OR H/W OR 


S/W FAILURE 


«ҮМСС before 
proceeding 


TRANSIENT 
GPC BCE DK 
XMTR AND/OR 
RCVR, IDP DK 
XMTR AND/OR 
RCVR FAIL 
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GPC ‘I/O ERROR CRT 1(2,3,4)’, ‘BITE 
FAIL IDP 1(2,3,4)’, IDP DEFAULT LOAD 
FAIL’, “VM LOAD IN PROGRESS’ 


NO TRANSIENT 


IDP PWR LOSS 
OR FAILURE 


© 
| 9 | Perform CST 


on affected IDP 


On any MDU 
interfacing with 
affected IDP: 

e MAIN MENU: 
MEDS MAINT: 
CST: 

START IDP: 

HW CST 

Record results 
displayed in 
affected IDP box 
on MEDS MAINT 
display 


e Report to MCC 


(C2, 110) 
* (aff) IDP/CRT 
PWR - OFF,ON 


“ Call up GPC 
FAULT SUMM on 
aff CRT MDU 


FAULT SUMM 
appear ? 


YES |NO 


13 | IDP DPS 
MODE FAILURE 


@ VMCC for 
possible IFM 
replacement 


@ Both Big X and 
POLL FAIL msgs 
appear for complete 
GPC Data path 
failure. Appearance 
of only 1 msg 
indicates an internal 
GPC or IDP problem 


©) Expect GPC 
‘I/O ERROR CRT X’ 
message if a GPC is 
commanding the 
affected IDP. All 
other MDUs 
communicating with 
the IDP running CST 
will be temporarily 
inoperable. IDP 
CST results will be 
blank while H/W 
CST is running. 

IDP H/W CST takes 
~75 sec. Nominal 
IDP CST result is 
“000000” 


Following 
blocks will test IDP 
capabilities 
remaining after BITE 
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5.6a (Cont) 


IDP cannot be 
used in DPS mode 


• Call up ADI 
display on aff 
CRT MDU 

ADI display appear 


and no OFF flag ? (Aff CRT MDU) 


e DATA BUS 
SELECT each 
FC BUS 


IDP FLT INST 
CAPABILITY FAIL 


PARTIAL 
IDP/FC IDP/FC FAILURE 
CAPABILITY 


(C2,R11L) 
“ (Aff) IDP/CRT 
PWR - OFF,ON 


| 20 | IDP LOAD 
SW FAILURE OR 
IDP H/W FAILURE 


IDP HW 


FAILURE 


UNINTENTIONAL 
IDP LOAD OR IDP 
H/W TRANSIENT 
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5.6a (Cont) 


5.6d 


Reassign IDP to another GPC (PASS 
GPC in a different MAJ FUNC or BFS) 


To PASS GPC: 

(C2/R11L) 

e Select desired MAJ FUNC 

e (If reqd) GPC/CRT X X EXEC 


To BFS GPC: 
(O6/C3) 

“ BFS GPC MODE — STBY 

“ BFC CRT DISP - ON 

“ ВЕС CRT SEL - 1+2(2+3,3+1) 


‘/O ERROR CRT’ message recur ? 


COMMANDING 
GPC BCE DK 
XMTR AND/OR 
RCVR FAIL 


CAUTION 


GPC may 
fail-to-sync if 
affected IDP is 
assigned to another 
GPC operating in 
redundant set 


«ҮМСС for reqd 
config 


OFF IDP 


e Call up 

subsystem status 

display on aff 

CRT MDU 
Display appear and |NO 
no missing data ? SUBSYSTEMS 
DISPLAY 
CABABILITY 
FAILURE 


SUBSYSTEM 
DISPLAY 
CAPABILITY 
FOR IDP 
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e If not reqd, pwr 


(C2, R11L) 
* (Aff) IDP/CRT 
PWR - OFF,ON 


“ Call up GPC 
FAULT SUMM on 
aff CRT MDU 


FAULT SUMM 
appear ? 


IDP 1(2,3,4) 
DK XMTR AND/OR 
RCVR FAIL 
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26 | TRANSIENT 
IDP 1(2,3,4) DK 
XMTR AND/OR 
RCVR FAIL 


(6) Any SPEC or 
Roll-In DISP active 
or buried on IDP 

will be counted 
against two SPEC/ 
two Roll-In DISP limit 
per MAJ FUNC. 
SPEC/Roll-In DISP 
can be released via 
an OPS transition or 
an IDP Equivalent 
RESUME (via MCC 
uplink) 


(7) GPCICRT key 
input must be made 
on keyboard with 
active GPC 
interface. Always 
use PASS keyboard 
to avoid dual 
commanders. If 
assigning IDP 
to/from BFS, always 
deassign IDP first. 
Note that ВЕС CRT 
DISPLAY/SELECT 
Sw will override any 
GPC/CRT kybd 
entry 
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‘CRT BITE 
1(2,3,4) 


If: 

IDP H/W or s/w 
failure 

IDP pwr transient 
(BFS annunciated 
only) 

Keyboard Adapter 
A and/or B failure 
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5.66 ‘CRT BITE 1(2,3,4)’ 


5.6с 


(Aff) CRT 


(C2. R11L) 
(Aff) IDP/CRT 
EE OFF,ON 


Affected CRT MDU 
autonomous ? 


IDP HW 


FAILURE 


Em Restart -© 


(BFS does not 
inhibit polling for 
BITE errors) 


(C2/R11L) 

e Select desired 
MAJ FUNC 

e GPC/CRT X X 
EXEC 


‘CRT BITE’ msg TRANSIENT 
recur ? IDP S/W OR H/W 
ANOMALY 


(Aff CRT MDU) 
e MAIN MENU: 
MEDS MAINT: 
CST: 
START IDP 


(C2,R11L) 

e While depressing 
keyboard keys, 
ХКЕҮЗТКОКЕ: 
ХХХХХХ оп 
MDU Interactive 
CST display 

e Test all keys 


Original BITE occur |NO Keyboard test 
on IDP 3 ? successful ? 


о | Select, test 


alternate keyboard 


(C2) 

e L(R) IDP/CRT 
SEL -3 

e Repeat key test 
on alternate 
keyboard 


Test successful 
using both 
keyboards? 


IDP HW OR 
S/W ANOMALY 
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(C2, 110) 
* (Aff) IDP/CRT 
PWR - OFF 


IF IDP 1, 
KEYBOARD 
ADAPTER B 
FAILURE. IF IDP 
2(4), KEYBOARD 
ADAPTER A 
FAILURE 


(Q) ‘POLL FAIL’ 
msg should appear 
on affected MDU in 
DPS mode (PASS). 
BFS does not inhibit 
polling for BITE 
errors 


(2) Any SPEC or 
Roll-In DISP active 
or buried on IDP 

will be counted 
against two SPEC/ 
two Roll-In DISP limit 
per MAJ FUNC. 
SPEC/Roll-In DISP 
can be released via 
an OPS transition or 
an IDP Equivalent 
RESUME (via MCC 
uplink) 


(3) GPCICRT key 
input must be made 
on keyboard with 
active GPC 
interface. Always 
use PASS keyboard 
to avoid dual 
commanders. If 
assigning IDP 
to/from BFS, 
deassign IDP first. 
Note that ВЕС CRT 
DISPLAY/SELECT 
sw will override any 
GPC/CRT kybd 
entry 


If error is 
Keyboard Adapter 
A(B) fail, failure may 
be associated with a 
specific key input 


IDP can not be 
used in DPS mode. 
May be usable in 
FLT INST and 
subsystem display 
modes 
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5.6b (Cont) 


(2) Any SPEC ог 

Roll-In DISP active 

or buried on IDP 

will be counted 

against two SPEC/ 
using both ADAPTER A,B two Roll-In DISP limit 


keyboards ? FAILURE per MAJ FUNC. 
SPEC/Roll-In DISP 


can be released via 
an OPS transition or 
14 | Restart polling an IDP Equivalent 
SUCCESSFUL RESUME (via MCC 
ON ONLY ONE (I uplink) 
e Select desired 


KEYBOARD. MAJ FUNC (з) GPC/CRT key 

KEYBOARD “ GPC/CRT X X input must be made 

4. a EXEC ооа with 

. active 

FUNCTIONAL interface. Always 

WITH ONLY ONE use PASS keyboard 

KEYBOARD to avoid dual 
commanders. If 
assigning IDP 
to/from BFS, 
deassign IDP first. 
Note that ВЕС CRT 
DISPLAY/SELECT 
Sw will override any 
GPC/CRT keyboard 
entry 


IDP can not be 
used in DPS mode. 
May be usable in 
FLT INST and 
subsystem display 
modes 
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Abnormal 
Response from 
Keyboard Input 


If: 

Keyboard failure: 
Key jammed 
Key failed open 

circuit 
Key shorted to 
ground 
IDP Kybd Adapter 
A(B) mal 
L(R) IDP/CRT Sel 
switch mal 
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1(2,3,4) msg being 
annunciated for this 
IDP ? 


Test IDP/CRT 


sel switch and 
keyboard 


e If fwd keyboard, 
PWR ON both 
affected IDPs 
MAIN MENU: 
MEDS MAINT: 
CST: START 
IDP (If fwd 
keyboard, call up 
IDP CST on both 
aff IDPs simo) 

If fwd keyboard, 
verify ‘ACTIVE 
KYBD: X,X' 
does not show 
the same 
keyboard active 
on both IDP 
displays 

Monitor 
‘KEYSTROKE: 
XXXXXXXXX' 
while depressing 
individual 
keystrokes 

Test all keys 
(using both IDPs 
if fwd keyboard) 
Record any 
abnormal 
response 


Response 
nominal ? 


5.6¢ ABNORMAL RESPONSE FROM 
KEYBOARD INPUT 


KEYBOARD 
ANOMALY 
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Abnormal 
means keystroke 
does not appear on 
scratch pad line or 
wrong keystroke 
appears. User 
should always 
check IDP/CRT SEL 
sw position if 
applicable and 
repeat keystroke 
sequence prior to 
performing this 
procedure to 
eliminate user error 
and transients 


(2) Any SPEC or 
Roll-In DISP active 
or buried on IDP 

will be counted 
against two SPEC/ 
two Roll-In DISP limit 
per MAJ FUNC. 
SPEC/Roll-In DISP 
can be released via 
an OPS transition or 
an IDP Equivalent 
RESUME (via MCC 
uplink) 
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IDPs showing 
abnormal response 


(C2, 110) 
• (Aff) IDP/CRT 
PWR - ОҒҒ,ОМ 


Keyboard test 
nominal 


Single key 
constantly 
depressed or 
inoperable 


Keystrokes appear 
on two IDPs 
simultaneously 


Forward keyboard 
fail for single IDP 


Single keyboard 
inoperable 
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5.6c 


TRANSIENT 
KEY OR 
KEYBOARD 
ANOMALY 


| 6 | JAMMED 


KEY 


L(R) IDP 
SELECT SWITCH 
ANOMALY 


KEYBOARD 
ADAPTER A(B) 
FAILURE 


LEFT, RIGHT, 
OR AFT TOTAL 
KEYBOARD 
FAILURE 


e |DP can be used 
in FLT INST and 
subsystem 


display modes or 


in DPS mode for 
monitoring only 


Keyboard should 
not be used or 
only one of the 
two affected IDPs 
can be used in 
DPS mode 


e If IDP 3, alternate 
fwd keyboard 
may be used 
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(з) VMCC for 
possible IFM 
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Big X’ 
Across MDU 
and/or 
‘POLL FAIL’ 


If: 

IDP S/W error 

IDP H/W error 

GPC S/W error 

BFS CRT SEL 
discrete failure 

BFC CRT DISP sw 
failure 

IPL SOURCE sw 
failure 

Procedural error 
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| 1 | ‘CRT BITE 1 


(2,3,4) msg being 
annunciated for this 
IDP ? 


ERROR CRT 
1(2,3,4) msg being 
annunciated for 
this IDP ? 


assigned to BFS 
via BFC CRT DISP/ 
SEL switches ? 


5.6d BIG ‘X’ ACROSS MDU AND/OR 
‘POLL FAIL’ 


BFS S/W 


FAILURE 


7 | Assign affected IDP to PASS 
(C3) 


BFC CRT DISP — OFF 
(if reqd) GPC/CRT PASS GPC/X EXEC 


If dual cmdrs result: 
“ҮМСС 


Big X POLL FAIL with PASS ? 


switches which 
affect BFS IDP 
assignments 


(Об) 


Р 


roblem recur with |NO 


IPL SOURCE — 
MMU 1/MMU 2, 
then OFF 
(several times: 
final sw 
position OFF) 
BFC CRT 
DISP - OFF, 
then ON (several 
times: final sw 
position ON) 


TRANSIENT 
BFC CRT SEL 
DISCRETE OR IPL 
SOURCE SWITCH 
FAILURE 
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(D Big X 
appears when IDP 
does not receive 
display update 
commands for 3 sec. 
'POLL FAIL' appears 
when IDP does 

not receive poll 

or time update 
commands for 3 sec 


User may 
have to establish 
alternate IDP 
interface to BFS or 
PASS or check with 
MCC as appropriate 
in order to observe 
fault msgs 


(8) GPC/CRT key 
input must be made 
on keyboard with 
active GPC interface. 
Always use PASS 
keyboard to avoid 
dual commanders. 

If assigning IDP to/ 
from BFS, always 
deassign IDP first. 
BFC CRT DISPLAY/ 
SELECT sw will 
override any GPC/ 
CRT keyboard entry 
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5.6а 


to another PASS 
GPC in a different 
MAJ FUNC: 


(C2/R11L) 

e Select desired 
MAJ FUNC 

e (if reqd) 
GPC/CRT X X 
EXEC 

BIG X and/or POLL 

FAIL with other 

GPC ? 


IDP to original 
commanding GPC 


(C3,C2/R11) 
e Select desired 


Problem recur ? 


TRANSIENT 
GPC S/W OR 
PROCEDURAL 
ERROR 
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(Cont) 


Reassign IDP 
to PASS 


(C3) 
* BFC CRT 
DISP — OFF 


GPC S/W 
ERROR 


e Reassign IDP as 
desired 

«ҮМСС for 
possible GPC 
S/W dump 


GPC SW 


ERROR (BFS), 
BFC CRT SEL 
DISCRETE 
FAILURE, OR IPL 
SOURCE SWITCH 
FAILURE 
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CAUTION 


If BFC CRT SEL 
discrete failure, 
other BFC CRT 
SEL switch 
positions may result 
in dual commanders 
and potential 
redundant set 
F-T-S. ҮМСС for 
further analysis 


(3) GPC/CRT key 
input must be made 
on keyboard with 
active GPC interface. 
Always use PASS 
keyboard to avoid 
dual commanders. 

If assigning IDP to/ 
from BFS, always 
deassign CRT first. 
BFC CRT DISPLAY/ 
SELECT sw will 
override any GPC/ 
CRT keyboard entry 


(4) Any SPEC or 
Roll-In DISP active 
or buried on IDP 

will be counted 
against two SPEC/ 
two Roll-In DISP limit 
per MAJ FUNC. 
SPEC/Roll-In DISP 
can be released via 
an OPS transition or 
an IDP Equivalent 
RESUME (via MCC 
uplink) 
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5.64 (Cont) 


Test BFC CRT DISP and SEL switches. 


IDP 1,2,3 must all ре pwrd ON and assigned 
to PASS for this test 


(C3) 

* BFC CRT DISP — OFF 

° SEL – 1+2 
– 2+3 
– 3+1 


Problem occurs on other IDPs ? 


(C2/R11) 

e IDP/CRT1(2,3,4) 
PWR — OFF, ON 
(repeat if reqd) 

Problem recur with 


PASS ? ERROR OR IDP 
H/W ERROR 


TRANSIENT 
IDP S/W OR H/W 
ERROR 
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19 | BFC CRT DISP 


SWITCH FAILED 
ON 
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Attempt to 


clear fault by 
cycling switch 


(C3) 

e BFC CRT 
DISP — ON,OFF 
(several times; 
final sw 
position OFF) 


e If fault does not 
clear, select 
appropriate 
IDP for fault 
(typically IDP 3) 


IDP can not be 


used in DPS mode. 
May be usable in 
FLT INST and 
subsystem display 
modes 
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MDU 
Anomaly 


BLANK, 
UNREADABLE, 
ABNORMAL, 
‘BITE FAIL mdux’, 
‘MEDS I/O ERROR 
mduX', ‘MDU 
OVERTEMP 
mduX', 
'PROCESSOR 
FAIL mduX' 
WHERE mduX = 
CDR1(2), 
PLT1(2),MFD1(2), 
CRT 1(2,3,4), AFD1 


MDU S/W or H/W 
fail 

Edgekey fail 

IDP/FC interface 
fail 

MDU pwr fail 
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5.606 MDU ANOMALY 


OVERTEMP mduX* (MDU) 
msg ? e (Aff) MDU 
PWR - OFF 
e Report to MCC 


CRT X’ msg 
annunciated ? 


MDU 


Autonomous ? 
NO 


‘VMLOAD ІМ [YES 
PROGRESS’ msg ? 5.6a[ 19 | 


NO 


YES se[1] 


Red 'X' over 


Edgekey or no (MDU) 
response to input ? e (Aff) MDU 
PWR - OFF,ON 


Problem recur ? 


EDGE KEY 
FAIL OPEN OR 
CLOSED 


DEPRESSED 
EDGEKEY FOR 
>3 SEC OR 
TRANSIENT 
EDGEKEY FAIL 
OPEN/CLOSE 


e Call up SUBSYS 
STATUS 
(OMS/MPS, SPI 
HYD/APU) FLT 
INST, and DPS 
displays on aff 
MDU 


data only on 
SUBSYS STATUS 
display(s) ? 


20 | 


data only on FLT 
INST display(s) ? 
YES 


Perform CST 


on affected IDP • (Aff MDU) DATA 
On any MDU BUS select each 
interfacing with FC BUS 
affected IDP: • Inform MCC of 
e MAIN MENU: display status for 
MEDS MAINT: each FC bus 
CST: FLT INST display YES PARTIAL 
START IDP: recovered ? IDP/FC 
HW CST NO INTERFACE 


Record results 
FAILURE 
displayed in 
affected IDP box 
on MEDS MAINT 


display 


e Report to MCC 
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Internal 
component has 
reached 212 degF. 
Do not repower 
unless asked by 
MCC 


(2) Expect GPC 
‘I/O ERROR CRT X 
message if GPC 
commanding the 
affected IDP. All 
other MDUs 
communicating 

with the IDP running 
CST will be 
temporarily 
inoperable. IDP 
CST results will be 
blank while H/W 
CST is running. IDP 
H/W CST takes 

~75 sec. Nominal 
IDP CST result is 
'000000' 
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5.бе 


data only on DPS 
displays ? 


NO Was ‘BITE 
FAIL mduX’ msg 
annunciated ? 


MDU display 
totally blank ? 


(R14:A) 


Aff MNA(B,C) 
cb — op ? 


POSSIBLE 
ELECTRICAL 
PROBLEM. DO 
NOT ATTEMPT TO 
RESET cb 
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(C2,R11L) 

• (aff) IDP/CRT 
PWR — OFF,ON 

e If reqd port select 
to original IDP 


TOTAL FC 
INTERFACE FAIL 
AT IDP 


FC INTERFACE 
FAIL AT IDP 


• (Aff MDU) PORT 
SELECT (to alt 


IDP) 


e Report to MCC 
e Report to MCC 


«ҮМСС before 
proceeding 


26 | Perform CST on aff MDU 


e MAIN MENU: MEDS MAINT: 
CST: START MDU 

e Record results displayed in 
affected MDU box on MEDS 
MAINT display 


(MDU) 
* (Aff) MDU 
PWR - OFF,ON 


Problem recur ? MDU H/W OR 


S/W FAILURE 


TRANSIENT 


MDU ANOMALY eVMCC for 


possible MDU 
cb cycle 
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IDP cannot be 
used in FLT INST 
mode. May be 
usable in DPS and 
subsystem display 
modes 


(4) For MDU BITE 
caused by EEPROM 
failure, CST or pwr 
cycle should not be 
performed on MDU 


(5) Expect ‘MEDS 
I/O ERROR MDU X’ 
messages. MDU 
CST will take 

~75 sec to reach the 
edgekey test. IDPs 
will not be able to 
communicate with 
MDU while it is 
executing its CST. 
Nominal MDU CST 
result is ‘OOOOFF’ 
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5.6e (Cont) 


Perform CST on affected IDP 


On any MDU interfacing with affected IDP: 

e MAIN MENU: MEDS MAINT: CST: 
START IDP: HW CST 

e Record results displayed in affected IDP 
box on MEDS MAINT display 


e Report to MCC 
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(C2,R11) 

e (Aff) IDP/CRT 
PWR — OFF,ON 

e If reqd, port select 
to original IDP 


Problem recur ? 


(MDU) 
* (Aff) MDU PWR - 
OFF,ON 


Problem recur ? 


IDP/DK 


INTERFACE FAIL 
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TRANSIENT 
PROBLEM 


Q Expect GPC 
‘I/O ERROR CRT X’ 
message if GPC 
commanding the 
affected IDP. All 
other MDUs 
communicating 

with the IDP running 
CST will be 
temporarily 
inoperable. IDP 
CST results will be 
blank while H/W 
CST is running. IDP 
H/W CST takes 

~75 sec. Nominal 
IDP CST result is 
'000000' 


IDP cannot be 
used in DPS mode. 
May be used in FLT 
INST and 
subsystem display 
modes 
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ADC 
Anomaly 


‘BITE FAIL ADCX’, 
‘PROCESSOR 
FAIL ADCX', 
‘MEDS I/O 
ERROR ADCX', 
ABNORMAL 
SUBSYSTEM 
STATUS DISPLAY 
WHERE X = 1A, 
1B, 2A, 2B 


If: 
ADC Port failure 
ADC H/W failure 
ADC S/W failure 
ADC power loss/fail 
Subsystem XDCR, 
DSC or MDM fail 
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5.6f 


e Inform MCC of 
status of 
display(s) 


SUBSYS STATUS JNO 
display(s) normal ? 


YES 


Perform ADC 
CST and pwr cycle 
affected ADC 


e Use CRT MDU 
interfacing with 
affected ADC(s) 


given in block 
MAIN MENU: 
MEDS MAINT: 
CST: 

START ADCXX 
Record results 
that are displayed 
in affected ADC 
box on MEDS 
MAINT display 


On MCC GO: 

(R14:A) 

e (Aff) MNA(B) 
ADC 1A/2A 
(1B/2B) 
cb — op 

e Reset all MEDS 
fault msgs 

e (Aff) MNA(B) 
ADC 1A/2A 
(1B/2B) 
cb — cl 


Шашы? — je 


YES 


ADC HW OR 
S/W FAILURE 


ADC ANOMALY 


Note config of 
MDU exhibiting 
problem: 
MDU: 
Selected 
Port/IDP: 
Display: 
(R14:A) 
Is aff MNA(B) ADC 
1A/2A(1B/2B) cb – 
op ? 


YES POSSIBLE 
ELECTRICAL 
PROBLEM. DO 
NOT ATTEMPT TO 
RESET cb 


e Refer to MEDS 
OVERVIEW for 
lost display 
capabilities 


e Same display for 
alternate ADC 
on CRT MDU 


given in block 


pem ырп 


XDCR, DSC, OR 
NO 


MDM FAILURE 
eVSame display for 


alternate port of 
affected ADC on 
CRT MDU given 


in block 


Problem recur ? 
LOSS OR 
INTERNAL FAIL 


ORIGINAL 
PORT FAILURE AT 
ADC 


TRANSIENT 
ADC ANOMALY 
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(Q) if MEDS fault 
msg(s) annunciated, 
user may need to 
select OMS/MPS, 
SPI, and HYD/APU 
displays for 
annunciating IDP(s). 
ADC 1A and 1B 
provide OMS/MPS 
and SPI display 
data. ADC 2A and 
2B provide 
HYD/APU display 
data. Reference 
MEDS overview 


(2) Арс сэт will 
be running while 
ADC CST result is 
blank. It will take 

5 sec to complete 
CST. Nominal CST 
result is “000000”. 
Expect ‘MEDS І/О 
ERROR АрСХХ” 
msg 


(з) ҮМСС for 
other params 
possibly lost on 
same DSC or MDM 
card 
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CST from alt IDP 
using CRT MDU 


given in block 


MAIN MENU: 
MEDS MAINT: 
CST: 

START ADCXX 
Record results 
that are displayed 
in affected ADC 
box on MEDS 
MAINT display 


(R14:A) 

e (Aff) MNA(B) 
ADC 1A/2A 
(1B/2B) 
cb — op 
(Aff) MNA(B) 
ADC 1A/2A 
(1B/2B) 
cb — cl 


Call up same 
display on MDU 
in same config as 
noted in block 


(2) ADC CST wil 
be running while 
ADC CST result is 
blank. It will take 

5 sec to complete 
CST. Nominal CST 
result is “000000. 
Expect ‘MEDS I/O 
ERROR ADCXX 
msg 


Purpose of this 
chart is to select 
MDU that will 
always be 
connected to other 
IDP on ADC 
associated with 
problem. CRT MDU 
is chosen since it 
will always be 
connected to that 


e Refer to MEDS IDP 
OVERVIEW for 


TRANSIENT lost display 
ADC ANOMALY capabilities 


Currently Use this 
Subsys Display | Selected Port | CRT MDU 
problem (noted in 


block [2]) 
Sec 
Sec 
| - | CRT | 
Pri 
Sec 
[x c | CRT 
Pri 
Sec 
ы  — | CRM | 
Pri 
Sec 
Pri 
Pri 
Sec 
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Purpose of this 
chart is to select 
MDU that will always 
be connected to an 
Selected Port | Use this IDP on alternate 
Subsys Disp Prob| (notedin | CRT MDU ADC for affected 


; data. CRT MDU is 
ОСО [2 plock [2]) chosen since it will 


CRT1 always be 
CRT4 connected to that 
| CRT4 | IDP 
| CRT4 | 
CRT4 (6) Ригрозе of this 
chart is to determine 
CRT4 : 
MDU on which to 
CRT1 
perform ADC CST. 
CRT1 ( 
CRT MDU is 
CRT4 chosen, since it will 


always be 
connected to aff 
ADC 


Purpose of this 

chart is to select 
ADC on which to 
perform ADC CST 
and MDU driven by 
IDP on alternate port 
of ADC. CRT MDU 
is chosen since it 
will always be 
connected to that 

19 | Perform CST IDP 

for this ADC 


Selected IDP | Perform | Use this 
Display (noted in for Affected CRT MDU 
block [2]) MDU (noted 

in block [ 2 |) 


eus MESE 
T 
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5.69 MDU IS AUTONOMOUS 


(т) if mutt MDUS 
are autonomous, 

56е[а | work MAL for CRT 
MDU 


MDU Is a CRT MDU [YES @ User may have 
Autonomous Autonomous ? LOAD FAIL' msg on to establish 


2 alternate IDP 
" NO affected MDU interface to BFS or 


MDU dual port fail, PASS or check with 
CRT MDU port fail, MCC as appropriate 
MDU port fail & alt in order to observe 
IDP OFF, 1553B fail ERROR CRT X fault msgs 


for IDP msg present ? (5) Expect ‘MEDS 


I/O ERROR MDU X’ 
messages. MDU 
CST will take 
~75 sec to reach the 
edgekey test. IDPs 
MDU on same will not be able to 
IDP (Reference communicate with 
MEDS MDU while it is 
OVERVIEW) executing its CST. 
Nominal MDU CST 
result is ‘OOOOFF’ 


e Pwr ON another 


Attempt to 
establish polling 
between MDU just 
activated and 
affected IDP 


* (MDU) PORT 
(C2,R11) SELECT (as reqd) 
e Pwr ON alt IDP Successful ? NO IDPX 1553B 


for affected MDU FAILURE OR BITE 
(Reference MEDS FAIL 
OVERVIEW) 


MDU still NO | a | AFF МОО 
autonomous ? PORT FAIL FOR 


IDPX 


PRI/SEC PORT 
FAILURE OR BITE 
FAILURE 


Perform CST 
on aff MDU (MDU) 


e MAIN MENU: Š Oe SORE e 
MEDS MAINT: - OFF, 


MDU still CST: e PORT SELECT 
autonomous ? START MDU IDPx 
Record results Successful ? 
displayed in 
affected MDU box 
on MEDS MAINT 
display 


Report results to TRANSIENT 
MCC MDU ANOMALY 


MDU HARD 


FAILED «ҮМСС for 
possible IFM 
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MDU PORT 
If MCC GO: FAILURE AS 
(C2,R11) NOTED 


* (Aff) IDP OFF,ON 


MDU still NO TRANSIENT 
autonomous ? IDP ANOMALY 


IDPx HARD 
FAILED. REFER 
TO MEDS 
OVERVIEW FOR 
LOST CAPABILITY 
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GPC FRP 


GPC FRP 


09/24/08 


GPC FRP-1 
SINGLE GPC FAIL 


SINGLE GPC FAIL OBJECTIVE 


Attempt failed GPC recovery following on-orbit DPS reconfiguration via 
APCL, OPCL, MAL, or PI procedure. If recovered, target the ‘transient’ 
GPC as a redundant G2, G2FD, or SM based upon operational 
objectives. If RNDZ, EVA, or critical burn requires Dual G2 config, 


recovered GPC will be made G2FD 


SCOPE 


Procedure designed to handle any single G2, SM, G2FD, or BFS GPC 
failure occurring during ascent or on-orbit prior to entry prep 


ASSUMPTIONS 


If multiple G2 configuration is reqd shortly following the GPC recovery 
attempt, such DPS reconfiguration will be performed before or after GPC 


recovery and is not embedded part of this FRP 


GNC GPC 


FAILURE OR SM 
GPC FAILURE 


S/W dump 


PASS GPC active 
at time of failure (a of failure 
RS GPC preferred 
to a C8 GPC) 


e Perform GPC 
S/W INITIATED 
MEM DUMP, 
DPS SSR-2 


e Perform GPC 


MEM DUMP, 
DPS SSR-2 


| 8 | HISAM dump 
failed GPC 


e Perform GPC 
HDW INITIATED 
MEM DUMP, 
DPS SSR-1 


о | Attempt to 


recover failed GPC 


e Perform GPC 
IPL-PASS, DPS 


SSR-8 
(5) 


|11| Failed оРС |No | 12 | GPC is failed 


recovered ? (O6) Failed GPC: 


YES e PWR - OFF 


FNL CONFIG: 
Single G2 |Dual G2 


GPC desired as a 
GNC (or G2FD) or 
as an SM GPC ? 
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FAILURE 
Ө, 


GPC іп RS at time 


S/W INITIATED 


BFS GPC 
FAILURE 


6 | Failed BFS 


(Об) BFS GPC: 
“ MODE - HALT 


7 (ІРІ BFS into 
GPC 2 if available 


If BFS target GPC 

in G2 set, deassign 

strings/buses: 

Perform block 
CONTRACT SET 
(omit ‘Freeze Dry 
GPC’ step) 


e Perform GPC IPL 
MENU OPTION 
(PASS/BFS), 
DPS SSR-7 


10 | S/W dump 
new BFS GPC 


e Perform GPC 
S/W INITIATED 
MEM DUMP, 
DPS SSR-2 


Secure new 


BFS GPC 


(C3) BFC CRT sw: 
• DISP — OFF 
e SEL —3+1 


«\ЇЧо IDPs are 
assigned to BFS 


(O6) BFS GPC: 
“ MODE - STBY, 
HALT (tb-bp) 

e OUTPUT - 
NORM (tb-bp) 


Q If GPC FRP-1 
following failure of 
‘GNC RECOVERY 
VIA G2FD’ (OPCL), 
the following uplinks 
may be reqd upon a 
GPC recovery: 

e state vector 

e ADI quaternions 
e IMU gyro bias 

e IMU accel bias 


(2) S/W dump to 
capture GPC Sync 
Trace Log. MCC 
analysis of both S/W 
and H/W dumps may 
provide insight to the 
cause of a PASS 
GPC failure 


(з) Prior to BFS 


H/W dump, current 
TFL must be capable 
of supporting a BFS 
downlist 


(4) siw dump to 
verify integrity of new 
BFS software load 


(5) If GPC is 
recovered, upon 
completion of FRP, 
MCC may request 
certain IDPs be 
powered on for about 
30 sec to ensure 
MCC uplink 
interfaces to both 
GNC and SM 
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Attempt to add 
recovered GPC to 
redundant set 


Do not assign any 
strings/buses to 
recovered GPC 
(another FTS could 
occur depending on 
prior fail signature) 


• Perform block 
EXPAND SET 


GPC fail to sync ? ES | 20 | Perform GNC OPS cleanup 


NO 


Is Dual G2 


currently reqd ? 


Configure the 
recovered GPC as 


a G2FD 


• Perform block 
CONTRACT SET 
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GPC FRP-1 (Cont) 


17 | Establish SM 
in recovered GPC 


e Perform SM 
REASSIGNMENT, 
DPS SSR-4 


(O6) Failed GPC: 
• PWR - OFF 


Add old SM to 
redundant set 


Do not assign any 
strings/buses to old 
SM GPC as it will 
immediately be 
freeze dried 


• Perform block 
EXPAND SET 


GNC 22 S TRK/COAS CNTL 


e S TRK-Y, -Z: STAR TRK - ITEM 3,4 


EXEC (*) 


GN IMU ALIGN 


C21 
* RESUME 


e YMCC for ‘GO’ to perform Error Log Resets 


If ‘GO’, then: 


GNC 0 GPC MEMORY 


e ITEM 48 EXEC 


SM 0 GPC MEMORY 
• ITEM 48 EXEC 


NO | 24 
considerations drive 
a Single G2 config 
(Group B Pwrdn) ? 


Configure for 
Single G2 


Establish G2FD in 
both the recovered 
GPC and in highest 
numbered 
non-transient 
redundant set GPC 


e Perform block 
CONTRACT SET 


If resuming RNDZ 
NAV Tracking 


* Go to RNDZ NAV 
RECOVERY (RNDZ, 
CONTINGENCY 
OPS) 


Dual G2 


Triple G2 


Configure for 
Dual G2 with strings 


and buses assigned 
to recovered GPC: 


FC string 


Establish G2FD in 
highest numbered 
non-transient 
redundant set GPC 


• Perform block 
CONTRACT SET 


5-59 


19 | Make old SM 
GPC a G2FD 


• Perform block 
CONTRACT SET 


eVMCC 

e If FTS due to MIA 
RCVR failure, 
GPC might be 
OK on-orbit as a 
G2FD or SM GPC 


MCC will develop a 
recovery procedure 
Otherwise, GPC is 

non-recoverable 


Assign strings 
to recovered GPC 

(split strings/buses 
between GPCs): 


FC string 


e CONFIG - 
ITEM 1 +2 EXEC 
• Modify MC2 for 
Dual G2 (1212), 
then GNC, OPS 
201 PRO 


This process 
establishes a GNC 
Major Function Base 
in the target G2. For 
the recovered GPC, 
the action verifies 
GPC can maintain 
redundant set sync 


Action verifies 
no FC MIA receiver 
failure exists 


‘Big Picture’ 
recovery overview: 


If failed GPC to be 
used as an SM, 
uplinked procedure 
will continue FRP 
after re-IPLing 
GPC in block [9] 


If failed GPC to be 
used as a restricted 
G2FD source, after 
re-IPLing GPC, 
uplinked procedure 
will add recovered 
GPC to redundant 
set with the affected 


string deassigned, 
collapse set with 


string deassigned, 
freeze dry GPC, and 
finally, reassign 
string and perform a 
GNC OPS Mode 
Recall 


If GPC later used as 
G2FD source, string 
Dual G2 must be 
deassigned_before 
set expansion 


After critical 
mission phase is 
complete, if OPS 
considerations will 
permit continued use 
of a Dual G2 config, 
then establish G2FD 
in a redundant GPC 
and add recovered 
GPC to Dual G2 set 


MCC may 
correct NBAT if IMU 
config or other 
considerations drive 
alternate stringing 
[1221 or 1122 NBAT] 


(2 Assign string 4 
to recovered GPC 
during Entry phase 
(a transient GPC) 
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ASSUMPTIONS (Block 32): (2 GNC downlist 
The crew will need to adjust the GPC Target Set and nominal bus assignment table (NBAT) will default to lowest 


string/bus assignments in the “Configure For Set Contraction” step below to accommodate the ID GPC in G2 set. 

actual DPS configuration (VMCC if GPC target set or NBAT string/bus assignments unclear) MCC may request 
downlister change 
following OPS Mode 
Recall 


CONTRACT SET (13) Crew "GO" for 
NOTE Error Log resets 


No keyboard entries or sw throws 10 sec: without prior MCC 
Before and after moding PASS GPCs to RUN concurrence 
Before OPS transition or set expansion/contraction 

requests until new OPS base page is displayed 


If RNDZ NAV enabled: 
C3(A6U) DAP: LVLH 


CRT GNC UNIV PTG 


CNCL – ITEM 21 EXEC 


CONFIGURE FOR SET CONTRACTION 
If MM202: GNC, OPS 201 PRO 


GNC 0 GPC MEMORY Dual 
G2 


CONFIG - ITEM 1 +2 EXEC G2 


Assign MC2 per table CONFIG 2 2 
GPC| 10000 | 12000 
1 


OPS MODE RECALL (12) 
C3(A6U) РАР: FREE 
VERN(ALT) 


CRT GNC, OPS 201 PRO 
Pause ~30 sec 
(DAP setting), then 
C3(A6U) DAP: as reqd 


FREEZE DRY GPC 
CRTX MAJ FUNC — PL 
GPC/CRT G2FD/X EXEC 
СОМҒІС- ITEM 45 +2 EXEC 
GPC -ITEM 46 +2(3) EXEC 
STORE - ITEM 47 EXEC 
Store complete when MC = 02 (-30 sec) 
ТАЙ IDPs deassigned from FD GPC 


1 
1 
1 
0 
1 
1 
0 
1 
1 
1 


GPC MODE G2FD - STBY (tb-bp) 
— HALT (tb-bp) 
— STBY (tb-RUN) 
— HALT (tb-bp) 


e CONFIG FOR CLEANUP 


GNC 22 S TRK/COAS CNTL 


S TRK -Y, -Z: STAR TRK - ITEM 3,4 EXEC (*) 


GNC 21 IMU ALIGN 


RESUME 


е CLEAR SOFTWARE FAIL VOTES 


GNC 0 GPC MEMORY 


ITEM 48 EXEC 


SM 0 GPC MEMORY 


ITEM 48 EXEC 
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ASSUMPTIONS (Block 33): 

The crew will need to adjust the GPC Target Set in “Configure For Set Expansion” step below to 
accommodate the actual DPS configuration (VMCC if GPC target set or NBAT string/bus 
assignments unclear) 


Procedure assumes target GPC (recovered GPC or former SM GPC) is up and in КОМ”, which is 
normally the case. If target GPC not in common set, perform step 2 “Config G2FD GPC(s) For Set 
Expansion” of G2 SET EXPANSION procedure (DPS, ORB OPS) 


EXPAND SET 


NOTE 
No keyboard entries or sw throws 10 sec: 
Before and after moding PASS GPCs to RUN 
Before OPS transition or set expansion/contraction 
requests until new OPS base page is displayed 


• |f RNDZ NAV enabled: 
C3(A6U) DAP: LVLH 


CRT GNC UNIV PTG 


CNCL – ITEM 21 EXEC 


+ CONFIGURE FOR SET EXPANSION 
If MM202: GNC, OPS 201 PRO (14) 
ple 
2 


GNC 0 GPC MEMORY | Dua | Tri 
CONFIG — ITEM 1 +2 EXEC f G2 G 
2 


Assign MC2 per table ——>| CONFIG 


2 


е OPS MODE RECALL (15) TR 


C3(A6U) DAP: FREE 
CRT GNC, OPS 201 PRO 
Pause ~30 sec 
(DAP settling), then 


C3(A6U) DAP: as reqd 
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Whether 


expanding G2 set to 
a Dual or Triple G2 
config, modify only 
the GPC target set 
unless otherwise 
noted (don’t assign 
strings or buses to 
target GPC) 


(9 GPC downlist 
will default to lowest 
ID GPC in G2 set. 
MCC may request 
downlister change 
following OPS Mode 
Recall 
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СРС FRP-3 
BFS GPC FAIL RECOVERY (ENTRY) 


Procedure assumes config shown as established by GPG 1 2 3 4 5 
BFS GPC FAIL (ENT PKT, DPS). The following BFS G3 G3 G3 G3 s 
uplinks may be necessary after completion of FRP: 

e Guidance targets POWER |ON ON ON ON ON 

e ADI quaternions OUTPUT |NORM NORM NORM NORM NORM 

e IMU gyro bias RUN RUN RUN RUN HALT 


e IMU accelerometer bias 


e TMBU 
Procedure assumes deorbit planned. If deorbit not 4 ro au 6 
planned, config for ORBIT and go to SINGLE GPC 
FAIL, GPC FRP-1 (DPS) STR 1 


NOTE 
No keyboard entries or sw throws 10 sec: 
Before and after moding PASS GPCs to RUN 
Before OPS transition or set expansion/ 
contraction requests until new OPS base 
page is displayed 


1 
2 
3 
4 
1 
1 
2 
3 
0 


a. Remove GPC2 from MC3 
GNC 0 GPC MEMORY 
e Config — ITEM 1 +3 EXEC 


е Modify MC3 per table 
e GNC OPS 301 PRO (УРАР) 


b. Establish new BFS in GPC 2 
e Perform GPC IPL — MENU OPTION (PASS/BFS) 
O6 e GPC OUTPUT - BKUP 
e MODE - RUN 


GNC 50 HORIZ SIT | - VPASS R/W sel 
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c. Attempt recovery of failed GPC 
e Perform GPC ІРІ-РА$$................................................ DPS SSR-8 


e If GPC recovered, perform step d 
Final Config for GPC 5 
Not Recovered 
GPC 1 2 3 4 5 
OPS G3 BFS3 G3 G3 _ 


POWER |ON ON ON ON 


RUN RUN RUN 


d. GPC recovered, establish a four GPC redundant set 
e Config — ITEM 1 +3 EXEC 
е Modify MC3 per table 
• GNC OPS 301 PRO (NDAP) 
e (BFS) GNC, OPS 000 PRO 
° 301 PRO 


СМС 50 HORIZ SIT | - VPASS R/W sel 


Final Config for 
GPC 5 Recovered 
GPC 1 2 3 4 5 
OPS G3 BFS3 G3 G3 
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GPC FRP-4 
PASS RECOVERY AFTER BFS ENGAGE 
(ASCENT/ORBIT/ENTRY) 


NOTE 
Procedure can be entered from direct Ascent/Entry engagement or from BFS ENGAGE 
(ORB PKT, DPS). Do not hardware dump or IPL freeze-dry GPC if activation was not attempted. 
The following uplinks will be necessary during or after completion of the FRP: 
State Vector 
IMU desired REFSMMATs 
IMU gyro bias (if reqd) 
IMU accel bias (if reqd) 
ADI quaternion (orbit inertial) 
If immediate deorbit planned: 
Guidance targets 
Landing sites (if reqd) 
TACAN table (if reqd) 
These additional uplinks may be required after completion of the FRP (ҮМСС): 
RNP GPS uplink load 
Reapplication of GMEMs (if reqd) 


NOTE 
No keyboard entries or sw throws 10 sec: 
Before and after moding PASS GPCs to RUN 
Before OPS transition or set expansion/contraction 
requests until new OPS base page is displayed 


1. Config СРС: 
O6 a. PASS GNC GPCs MODE - HALT 
b. BFS GPC MODE - RUN 
c. If BFS not in 301: 
C2 BFS, GNC, OPS 301 PRO 
d. Ensure BFS not hard assigned to any forward IDP: 
GPC/CRT 01 EXEC 
GPC/CRT 02 EXEC 
GPC/CRT 03 EXEC 
C3 е. ВЕС CRT DISP - OFF (BFS will default to IDPs 1 and 2) 


2. If SM GPC currently active: 


NOTE 
Ku-Band system may be reqd to be taken to Standby 
to prevent exceeding radiation constraints 


a. If AOS, NMCC for comm config and radiation constraints 
If no comm: 
A1U KU PWR - STBY 
CNTL — PNL,CMD 
If no comm, go to COMM LOST (ORB PKT, COMM) steps 7 and 8 


O6 b. IfSM GPC OUTPUT - TERM: 

SM GPC OUTPUT - NORM 
F7 NFLT CNTLR PWR - ON 

BFS ENGAGE pb - push (set engage discretes) 
O1 с. If SM GPC self-fail CAM It on: 


If reqd, perform PL/DPS RECONFIG (PL OPS or PL SYS or SODF: ASSY OPS): 


3: SM 1 DPS UTILITY 


C2 CKPT RETRV ENA - ITEM 12 EXEC (no *) 
O6 SM GPC MODE - STBY, then RUN 
C2 SM, OPS 201 PRO 


d. IfSM GPC commanding IDP 4, reconfigure displays: 
(1) BFC CRT DISP - ON 
(2) SEL - 2+3 
CRT Via IDP 1 (commanded by SM GPC): 
(3) GPC/CRT 04 EXEC 
(4) GPC/CRT 43 EXEC (BFS will continue to command IDP 3 until next step) 
C2 (5) BFC CRT DISP - OFF 
(6) Verify BFS commanding IDP 1 and 2, SM commanding IDP 3 
e. Gotostep 6 


3. Attempt recovery of one GPC (begin with GPC 4 and proceed in descending order until a GPC is successfully IPL'd): 
O15 a. NMMU 2 - ON 
O6 b. IPL SOURCE - MMU 1(2) 
ҮСРС OUTPUT 4(3,2,1) - NORM (tb-bp) 
ХӨРС MODE 4(3,2,1) — HALT (tb-bp) 
c. GPCPWR 4(3,2,1) - OFF,ON (clears engage discretes) 


F7 NFLT CNTLR PWR - ON 
BFS ENGAGE pb - push (resets engage discretes) 
O6 а. ІРІ 4(3,2,1) pb — push (tb-IPL, then bp within 30 sec) I 
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C2 
O6 
C2 


O6 


O6 


C2 


C2 


O6 


MO42F 


O6 


MO42F 


F7 


O6 


F7 


O6 


C2 
O6 


C2 


O6 


C2 


01/07/09 


e. When tb — bp or 30 sec: 
GPC MODE 4(3,2,1) – STBY (tb-RUN within 2 min) 
f. When tb — RUN or 2 min, determine if IPL’d GPC can command IDP: 
(1) IDP/CRT 3 MAJ FUNC - PL 
(2 СРС MODE 4(3,2,1) - RUN (tb remains RUN) 
(3) ¥[3: PL 0 GPC MEMORY | driven by IPL'd GPC 
g. If GPC cannot command IDP: 
GPC MODE 4(3,2,1) - HALT 
If first IPL attempt: 
IPL SOURCE - MMU 2(1) 
Go to step 3c and proceed (one time only) 
If second IPL attempt: 
GPC PWR 4(3,2,1) - OFF 
Go to step 3b for next highest numbered failed GPC 
If no GPCs recovered, ҮМСС 
h. IPL SOURCE SW - OFF 


4. For first successfully IPL'd GPC, establish SM GPC: 
SM 1 DPS UTILITY 
If checkpoint previously done, CKPT RETRV ENA - ITEM 12 EXEC (*) 
IDP/CRT 3 MAJ FUNC - SM 

c. | SM 0 GPC MEMORY 
CONFIG - ITEM 1 +4 EXEC 

Assign SM GPC, PL 1/2, CRTs, LAUNCH 1, MMs 
d. SM, OPS 201 PRO 
|8: SM ANTENNA 
e. If reqd, go to PLYOPS RECONFIG, Recovery (PL SYS ог SODF: ASSY OPS) 


5. Select MET as MISSION TIME: 


3: SM2 TIME 


MISSION TIME MET — ITEM 2 EXEC 


6. Hardware dump the remaining failed GPCs during AOS (Do not dump any post-engage IPL'd GPCs): 
a. NGPC MODE 3(2,1) - HALT 
NGPC PWR 3(2,1)- ON 
GPC OUTPUT 3(2,1) - TERM 
b. GPC MEM DUMP - 3(2,1) 
c. | SM 0 GPC MEMORY 
DOWNLIST GPC - ITEM 44 +3(2,1) EXEC 
d. GPC MODE 3(2,1) — STBY (starts dump) 
Wait: Double dump of PASS GPC complete after 4 min 
GPC MODE 3(2,1) – HALT (stops dump) 
GPC OUTPUT 3(2,1) - NORM 
е. If another hardware dump to be performed, go to step ба for next GPC 
f. When all dumps complete, GPC MEM DUMP - OFF 
SM 0 GPC MEMORY 
DOWNLIST GPC - ITEM 44 +4 EXEC 
If reqd, load post dump TFL: 
Perform LOAD PCMMU FORMAT (ORB OPS FS, COMM/INST) 
. NFLT CNTLR PWR - ON 
BFS ENGAGE pb — push (resets engage discretes) 


7. Attempt recovery of each dumped GPC one at a time beginning with GPC 1: 
а. Perform IPL: 
(1) |3: SM (GNC,PL) 1 DPS UTILITY 
NIPL SOURCE SW MASK - ITEM 38 EXEC (no *) 
(2) 1Р1 SOURCE - MMU 1(2) 
(3) VGPC OUTPUT 1(2,3) - NORM (tb-bp) 
NGPC MODE 1(2,3) — HALT (tb-bp) 
(4) GPC PWR 1(2,3) – OFF,ON (clears engage discretes) 
NFLT CNTLR PWR - ON 
BFS ENGAGE pb - push (resets engage discretes) 
(5) ІРІ 1(2,3) pb — push (tb-IPL, then bp within 30 sec) 
(6) When tb — bp or 30 sec: 
GPC MODE 1(2,3) – STBY (tb-RUN within 2 min) 
(7) When tb — RUN or 2 min, determine if IPL’d СРС can command IDP: 
(а) IDP/CRT 3 MAJ FUNC - PL 
(b GPC MODE 1(2,3) - RUN (tb remains RUN) 
(c) On PASS IDP, GPC/CRT IPL'd GPC/3 EXEC 
(d) N[3: PL 0 GPC MEMORY |driven by IPL’d GPC 
(8) If GPC cannot command IDP (IDP 3 ‘Big X’): 
(a) GPC MODE 1(2,3) - HALT 
(b) Reconfig IDPs to make GPC 4 command IDP 3: 
IDP/CRT 3 MAJ FUNC - SM 
BFC/CRT DISP - ON 
SEL - 2*3 
On IDP 1 — GPC/CRT SM GPC/3 EXEC (BFS will retain IDP 3 until next step) 
BFC/CRT DISP - OFF 
NSM GPC commanding IDP 3 


co 


-a 


5-65 MAL/ALL/GEN J,1 


GPC FRP-4 (Cont) 


(c) If first IPL attempt: 
O6 IPL SOURCE - MMU 2(1) 
Go to step 7a(4) and proceed (one time only) 
If second IPL attempt: 
GPC PWR 1(2,3) — OFF 
Go to step 7a(3) for next highest numbered failed GPC 
(9) If there are any dumped GPCs remaining to be IPL'd, go to step 7a(3) for next highest numbered 
failed GPC 
O6 (10) IPL SOURCE - OFF 
(11) | 3: SM (GNC,PL) 1 DPS UTILITY 
IPL SOURCE SW MASK - ITEM 38 EXEC (*) 
b. Configure GPCs (Final Configuration Tables based on GPCs recovered on 5-76 through 5-82): | 
If only 1 PASS GPC active, go to step 8 
If two, three, or four PASS GPCs active, go to step 9 


8. If one PASS GPC active, config for ENTRY: 
a. Perform LOAD PCMMU FORMAT (ENTRY) (ORB OPS FS, COMM/INST) 


C3 OI PCMMU FORMAT - GPC 
b. Reassign SM GPC to GNC Major Function: 
O6 (1) VTarget GPC OUTPUT - NORM 
(2) Ifreqd, perform PL/DPS RECONFIG, secure (PL SYS ог SODF: ASSY OPS) 


) 
(3) SM, OPS 000 PRO 
C2 (4) IDP/CRT 3 MAJ FUNC – GNC 
3: GNC 0 GPC MEMORY 
CONFIG - ITEM 1 *3 EXEC 
Assign PASS GPC all FC strings, PL 1/2, CRT, and MMs 
(5) Configure for G3 Transition: 


O14, \RGAs 1,2,3,4 — ON 
015, \RJDA/RJDF (all) — ON 
016 vcb ADTA (four) — 
O8 MLS (three) - ON 
(6) GNC, OPS 301 PRO: 
C3 \[3: GNC DEORB MNVR COAST 


(7) If reqd, perform PL/DPS RECONFIG, Recovery (PL SYS or SODF: ASSY OPS) 
с. Goto step 10, PASS IMU attitude reference recovery 


9. If two, three, or four PASS GPCs active: 


C3 a. OI PCMMU FORMAT - FXD 
b. Establish G3 config in lowest number GPC(s): 
C2 (1) IDP/CRT 3 MAJ FUNC - GNC 


GPC/CRT Target GNC GPC/3 EXEC 
3: GNC 0 GPC MEMORY 
CONFIG - ITEM 1 +3 EXEC 

Assign desired GPC(s), FC strings, CRTs, and MMs per appropriate table: 


If two GPCs recovered: If three GPCs recovered: If four GPCs recovered: 


3 CONFIG 
12000 | 10 GPC 


3 3 
© 0300 12300 
2 3 1 1 STR 1 1 
2 3 2 3 2 2 
2 3 1 1 3 3 
2 3 2 3 4 3 
0 0 0 0 PL 1/2 0 
2 3 1 1 CRT 1 1 
2 3 2 3 2 2 
2 3 1 1 3 3 
0 0 0 0 4 0 

L 1 0 

2 0 

2 3 MM 1 1 
2 3 2 2 
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(2) 


Configure for G3 Transition: 


014, \RGAs 1,2,3,4- ON 
015, \RJDA/RJDF (all) — ON 
016 Үс АРТА (four) — cl 

O8 MLS (three) - ON 


(3) GNC, OPS 301 PRO: 
C3 \[3: GNC DEORB MNVR COAST 
(4) Configure for GNC Downlist 
3: GNC 0 GPC MEMORY 
DOWNLIST GPC - ITEM 44 +X EXEC (lowest ID GNC GPC) 


10. PASS IMU attitude reference recovery: 


014:Е, a. Ensure good Star Tracker config: 
O15:E Ncb MNA,B STAR TRKR -Z,-Y (two) – cl 
O6 YS ТАК PWR (two) – ON 


3: GNC 21 IMU ALIGN 
b. Mode IMUs 1,2,3 to OPERATE: 

IMU OPER 1,2,3 — ITEM 4,5,6 EXEC 

(* will not appear until DISENGAGE step) 


If extended loss of comm (ZOE not included) or no uplink CMD capability, recover IMU attitude reference 
utilizing HUD and MATRIX alignment: 
c. Deselect two IMUs leaving one IMU selected: 
IMU DES 1(2,3) — ITEM 7(8,9) EXEC (*) 
d. Maneuver to attitude for subsequent HUD alignment, 
STAR PAIRS PAD (ORB OPS FS, PTG) 


NOTE 
Establish an inertial attitude which will simplify a manual 
maneuver to second star 


e. Perform BFS disengagement (if comm, wait for MCC GO): 
C2 (1) Configure displays for disengage: 
(a) ВЕС CRT DISP — ON 
SEL - 1+2 (BFS commanding IDPs 1 апа 2) 
NPASS GNC GPC commanding IDP 3 
(b) Deassign IDP 2 from PASS 
Via IDP 3, GPC/CRT 02 EXEC (BFS still commanding IDP 2) 


NOTE 
BFS DISENGAGE can be verified by Big X/POLL FAIL on IDP 2, 
BFS GPC OUTPUT tb – bp (pnl O6), and BFC It flashing (pnl F2/F4) 


(2) Perform BFS disengage: 
On MCC GO: 
F6 BFC - DISENGAGE 


Verify BFS disengage: 
NBFS commanding IDP 1 only 
NBFS GPC OUTPUT tb — bp 
\BFC Light flashing or OFF 


* |f BFS still engaged: E 
СЗ *  BFS, OPS 000 PRO * 
O6 * ОРС 5 OUTPUT - NORM * 
* -B/U * 
* Verify BFS disengage * 
* BFS, OPS 301 PRO * 
СЗ (3) Post disengage reconfig: 
DAP: INRTL 
C2 BFS - I/O RESET 


Reassign IDP 2 — GPC/CRT PASS GPC X/2 EXEC 

ВЕС CRT SEL - 3*1 (PASS commanding IDPs 1 and 2, BFS commanding IDP 3) 
F6/F8 ADI ATT (two) — REF 

ATT REF pb — push 


01/07/09 5-67 MAL/ALL/GEN J,1 


GPC FRP-4 (Cont) 


~ 


NOTE 
'V will remain for accumulators not selected by GPC driving SPEC. 
If TRY is not successful (“> by MTU ACCUM 1 time), continue with 
procedures and ҮМСС 


Acquire MTU time 

If SM GPC available: 
SM 2 TIME 
MTU ACCUM 1 TRY – ITEM 34 EXEC 


NOTE 
‘IMU BITE/T’ may be annunciated until MMREAD is performed 
to restore IMU gyro delta bias terms 


f. Mass Memory Read of IMU calibration data: 
GNC 21 IMU ALIGN 
Select all IMUs for MASS MEMORY READ: 

IMU 1,2,3 — ITEM 10,11,12 EXEC (*) 
Initiate MM READ: 

MM READ - ITEM 19 EXEC (*) 
When MM READ complete: 

ҮММ READ - ITEM 19 (no *) 


g. Perform MATRIX (TORQUE) ALIGN USING HUD STAR DATA, GNC SSR-2 (GNC) 


h. Reselect all deselected IMUs 
GNC 21 IMU ALIGN 
IMU DES - ITEM 7(8,9) EXEC (no *) 


i. Goto step 11 


If good comm and uplink CMD capability, recover IMU attitude reference utilizing Matrix Alignment using IMU 
data: 


NOTE 
The following steps assume recovery of 'operational' IMUs only. 
Operational IMUs are IMUs in OPER and not previously caged 


j Deselect two IMUs leaving best IMU selected: 
VMCC for best IMU 
IMU DES 1(2,3) — ITEM 7(8,9) EXEC (*) 


k. Disengagement of BFS: 
(1) Configure displays for disengage 
C2 (a) BFC CRT DISP - ON 
SEL - 1*2 (BFS commanding IDPs 1 and 2) 
NPASS GNC GPC commanding IDP 3 
(b) Deassign IDP 2 from PASS 
Via IDP 3, GPC/CRT 02 EXEC (BFS still commanding IDP 2) 


NOTE 
BFS DISENGAGE can be verified by Big X/POLL FAIL on IDP 2, 
BFS GPC OUTPUT tb — bp (pnl O6), and BFC It flashing (pnl F2/F4) 


(2) Perform BFS disengage: 
On MCC GO: 
F6 BFC - DISENGAGE 


Verify BFS disengage: 
NBFS commanding IDP 1 only 
ҮВЕ$ GPC OUTPUT tb — bp 
NBFC Light flashing or OFF 


* |f BFS still engaged: Е 
СЗ * BFS, OPS 000 PRO * 
O6 * GPC 5 OUTPUT - NORM * 
* -B/U * 
* Verify BFS disengage * 
* BFS, OPS 301 PRO * 
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(3) Post disengage reconfig: 
C3 DAP: INRTL 
BFS - I/O RESET 
Reassign IDP 2 — GPC/CRT PASS GPC X/2 EXEC 
BFC CRT SEL - 3*1 (PASS commanding IDPs 1 and 2, BFS commanging IDP 3) 


NOTE 
ЧУ will remain for accumulators not selected by GPC driving SPEC. 
If TRY is not successful (“> by MTU ACCUM 1 time), continue with 
procedures and VMCC 


Acquire MTU time 

If SM GPC available: 
SM 2 TIME 
MTU ACCUM 1 TRY – ITEM 34 EXEC 


NOTE 
'IMU BITE/T' may be annunciated until MMREAD is performed 
to restore IMU gyro delta bias terms 


|. Mass Memory Read of IMU calibration data: 
GNC 21 IMU ALIGN 
Select all IMUs for MASS MEMORY READ: 

IMU 1,2,3 — ITEM 10,11,12 EXEC (*) 
Initiate MM READ: 

MM READ - ITEM 19 EXEC (*) 
When MM READ complete: 

ҮММ READ - ITEM 19 (no *) 


m. Confirm with MCC that REFSMMAT uplink has been performed. Do not proceed without confirmation 


n. Recover IMU attitude reference of one of the deselected operational IMUs, utilizing Matrix Alignment, 
aligning the IMU to itself: 


CAUTION 
Each IMU being recovered must be individually matrix aligned to 
itself in order to incorporate the uplinked REFSMMATs 


GNC 21 IMU ALIGN 
Utilize as reference one of the operational IMUs currently deselected: 
REF IMU - ITEM 14 +___ EXEC 
TYPE - ITEM 15 EXEC (MATRIX) 
Align Reference IMU to itself: 
ALIGN IMU 1(2,3) — ITEM 10(11,12) EXEC (*) 
EXEC — ITEM 16 EXEC (*) 


VMCC to repeat step 10n with other deselected operational IMU 
o. Configure DAP: 
C3 NDAP: INRTL 
DAP ROT: PULSE/PULSE/PULSE 


p. Deselect currently selected IMU (no selected IMUs): 
IMU DES - ITEM 7(8,9) EXEC (*) 


q. Reselect IMU(s) aligned in step 10n: 
IMU DES - ITEM 7(8,9) EXEC (no *) 


r. Configure DAP: 
NDAP: INRTL 
DAP ROT: DISC/DISC/DISC 
s. NMCC to repeat step 10n with remaining IMU 


t. When Matrix Align(s) using IMU data complete, reselect all recovered IMUs: 
IMU DES - ITEM 7(8,9) EXEC (no *) 


u. Mnvrto acquire stars using AUTO DAP for STRK align. Only Stars 11-60 are available in OPS 3: 
choose appropriate star pair from pad STAR PAIRS PAD (ORB OPS FS, PTG) 
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v. If STAR TRKRs powered on in step 10a, configure STAR TRKRs and open doors: 
GNC I/O RESET 
GNC 22 S TRK/COAS CNTL 
O6 S TRK DR CNTL SYS (two) - OP (start timer) 
\POS tb (two) — bp 
When both tb — OP (8-24 sec), or either tb — bp for > 24 sec: 
CNTL SYS (two) - OFF 

If tb — bp » 8 sec, notify MCC 

CRT STAR TRK - ITEM 3,4 EXEC (*) 


w. Perform IMU ALIGN — S ТКК (ORB OPS, GNC) 


11. If only one PASS GPC active, acquire MTU time in G2 and then go back to Entry config: 
a. Configure for G2: 
(1) VG2 NBAT (all FC strings, PL 1/2, CRT, and MMs assigned to target GPC) 
(2) GNC, OPS 201 PRO 
V[GNC UNIV PTG 


NOTE 
“VV will remain for accumulators not selected by GPC driving SPEC. 
If TRY is not successful (“2 by MTU ACCUM 1 time), continue with 
procedures and ҮМСС 


b. Acquire MTU time: 


GNC 2 TIME 
MTU ACCUM 1 TRY — ITEM 34 EXEC 


c. Configure for G3: 
GNC, OPS 301 PRO 
BFS, GNC, OPS 000 PRO 
BFS, GNC, OPS 301 PRO 


d. Entry Config Established: 
(1) Reference Final Configuration Table Set I, 5-76 | 
(2) As time permits, work СРС FRP-1 to Re-IPL the BFS into GPC 5 >> 


12. If two PASS GPCs active and Entry Config Desired: 

a. Perform SM CHECKPOINT INITIATE (ORB OPS, DPS) 

b. Perform LOAD PCMMU FORMAT (ENTRY) (ORB OPS FS, COMM/INST) 
C3 OI PCMMU FORMAT - GPC 

c. Configure GPCs for GNC OPS 3: 

(1) VSM GPC OUTPUT - NORM 

) If reqd, perform PL/DPS RECONFIG, Secure (PL SYS or SODF: ASSY OPS) 
(3) SM OPS 000 PRO 
C2 (4) IDP/CRT X MAJ FUNC - GNC 


GNC 0 GPC MEMORY 
CONFIG - ITEM 1 +3 EXEC 
Assign desired СРС», strings, CRTs, and MMs per appropriate NBAT table 


Recovered PASS GPCs 
1,2 1,3 1,4 2,3 2,4 3,4 


3 3 3 
00 | 10040 | 02300 | 02040 


1 


Ww 


00340 


020o бозо 
2 3 
4 4 
2 3 
4 4 
2 3 
2 3 
4 4 
2 3 
0 0 
2 3 
4 4 


3 
4 2 
1 3 
4 2 
1 2 
1 2 
4 3 
1 2 
0 0 
1 2 
4 3 
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C2 


d. 


(5) IDP/CRT MAJ FUNC — GNC 
(6) GNC, OPS 301 PRO 
N[GNC DEORB MNVR COAST 
(7) BFS, GNC, OPS 000 PRO 
BFS, GNC, OPS 301 PRO 


Entry config established: 
(1) Reference Final Configuration Table Set Il A оп 5-77 and 5-78 
(2) Astime permits, work GPC FRP-1 to re-IPL BFS into GPC 5 »» 


If orbit configuration desired for two, three, or four PASS СРС active: 
13. Secure BFS: 
C3 NBFC CRT DISP - ON 


SEL - 3+1 


C2 BFS, GNC, OPS 000 PRO 
C3 BFC CRT DISP - OFF 
ҮА CRTs deassigned from BFS 
O6 BFS GPC MODE - STBY,HALT (tb-bp) 


OUTPUT - NORM 


14. If two PASS GPCs active: 


a. 


C2 


C3 b. 


C2 e. 


014, 


Config GNC GPC for OPS 2: 
(1) IDP/CRT X MAJ FUNC - GNC 
CONFIG - ITEM 1 +2 EXEC 
Assign desired GPC all FC strings, CRTs, and MMs 
(2) GNC, OPS 201 PRO 
i 
(3) VAppropriate DAP mode selected 
OI PCMMU FORMAT - GPC: 

Perform LOAD PCMMU FORMAT (ORBIT) (ORB OPS FS, COMM/INST) 
SM (GNC,PL) 1 DPS UTILITY 
UL CNTL AUTO - ITEM 35 EXEC (*) 

If required, perform LOAD PDI DECOM FORMAT (ORB OPS FS, COMM/INST) 
Configure IDPs: 
GPC/CRT 03 EXEC 
GPC/CRT X/4 EXEC 
Configure MDUs as desired 
IDP/CRT 3 PWR - OFF 
SM GPC OUTPUT - TERM 
Configure for Orbit: 
RGAs 1,2,3,4 — OFF 
RJDA/RJDF (all) - As reqd 
cb АПТА (four) — op 
MLS (three) — OFF 
Orbit config established: 
(1) Reference Final Configuration Table Set Il B, 5-79 and 5-80 
(2) Astime permits, work GPC FRP-1 to re-IPL the BFS into GPC 5 »» 


15. If three PASS GPCs active: 


a. 


C2 


10/20/08 


Config GNC GPCs for OPS 2: 
(1) IDP/CRT X MAJ FUNC - GNC 


GNC 0 GPC MEMORY 


CONFIG — ITEM 1 +2 EXEC 
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C3(A6U) 
C3 


C2 


O6 

O14, 
O15, 
O16 

O8 


C2,R11L 


10/20/08 


(2) Assign desired GPCs all FC strings, CRTs, and MMs per appropriate table 


Recovered PASS GPCs 


1,2,3 
2x 


со 


1,2,4 1,3,4 


CONFIG 


o 
JE 
-|O 


CRT 1 
2 
3 
4 
L 1 
2 


1 
2 
1 
2 
0 
1 
2 
0 
2 
1 
2 


= 
= 
Na 


2 
0300 
1 2 
3 3 
1 2 
3 3 
0 0 
1 2 
3 3 
0 0 
3 3 
1 2 
3 3 


(3) GNC, OPS 201 PRO 
VI GNC UNIV PTG 
(4) DAP: as reqd 
OI PCMMU FORMAT - GPC: 


Perform LOAD PCMMU FORMAT (ORBIT) (ORB OPS FS, COMM/INST) 


SM (GNC,PL) 1 DPS UTILITY 
UL CNTL AUTO - ITEM 35 EXEC (*) 


If reqd, perform LOAD PDI DECOM FORMAT (ORB OPS FS, COMM/INST) 


Configure IDPs: 
GPC/CRT 03 EXEC 
GPC/CRT X/4 EXEC 
Configure MDUs as desired 
IDP/CRT 3 PWR — OFF 
SM GPC OUTPUT - TERM 
Configure for Orbit: 
RGAs 1,2,3,4 — OFF 
RJDA/RJDF (all) - As reqd 
cb АПТА (four) — op 
MLS (three) - OFF 
If Orbit config desired, establish single G2: 
(1) IDP/CRT X MAJ FUNC - GNC 


GNC 0 GPC MEMORY 


CONFIG — ITEM 1 +2 EXEC 


Assign desired GPC(s), all FC strings, CRTs, and MMs per table 


Recovered PASS GPCs 


1,2,3 
1,2,4 
1,3,4 2,3,4 


CONFIG 
GPC 00 an 


STR Д 
PL {5 


2. 
0 
0 


i 
1 
1 
1 
1 
1 
1 
1 
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C2,R11L (2) GNC, OPS 201 PRO 
Y[ GNC UNIV PTG 
C3(A6U) (3) DAP: as reqd 
C2 (4) Configure OPS 0 GPC as ОЗЕР (VSPEC 6): 


IDP/CRT X MAJ FUNC - PL 
GPC/CRT target GPC/X EXEC 
CONFIG - ITEM 45 *3 EXEC 
GPC - ITEM 46 +X EXEC (X = target СРС) 
STORE - ITEM 47 EXEC 
Store complete when MC = 03 
(5) Config G3 NBAT for FD GPC per table 


Recovered PASS GPCs 


1,2,3 1,3,4 
1,2,4 2,3,4 


3 3 
02000 | 00300 


3 
3 
3 
3 
0 
3 
3 
3 
0 
3 
3 


2 
2 
2 
2 
0 
2 
2 
2 
0 
2 
2 


C2, R11L (6) VAII IDPs deassigned from FD GPC 
O6 (FD GPC) GPC MODE - STBY (tb-bp) 
— HALT 


— STBY (tb-RUN) 
— HALT (tb-bp) 
i. Final Orbit config established: 
(1) Reference Final Configuration Table Set III, 5-81 | 
(2) As time permits work СРС FRP-1 to re-IPL the BFS into GPC 5 >> 
16. If four PASS GPCs active: 
a. Config GNC GPCs for OPS 2: 
C2,R11L (1) IDP/CRT X MAJ FUNC - GNC 
NCONFIG — ITEM 1 +2 EXEC 
Assign desired GPC(s) all FC strings, CRTs, and MMs per table 


CONFIG| 2 
СРС [12000 
STR 1 1 
2 2 
3 1 
4 2 
PL 1/2 | 0 
CRT 1 1 
2 2 
3 0 
4 2 
L 1 0 
2 0 
MM 1 1 
2 2 


(2) GNC, OPS 201 PRO 
VI GNC UNIV PTG 
C3(A6U) (3) DAP: as reqd 
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C3 b. Ol PCMMU FORMAT - GPC: 
Perform LOAD PCMMU FORMAT (ORBIT) (ORB OPS FS, COMM/INST) 


с. | SM (GNC,PL) 1 DPS UTILITY 
UL CNTL AUTO - ITEM 35 EXEC (*) 
d. If required, perform LOAD PDI DECOM FORMAT (ORB OPS FS, COMM/INST) 
e. Configure IDPs: 
C2 GPC/CRT 03 EXEC 

GPC/CRT X/4 EXEC 

Configure MDUs as desired 

IDP/CRT 3 PWR - OFF 


O6 f | SM GPC OUTPUT - TERM 
g. Configure for Orbit: 
O14, RGAs 1,2,3,4 — OFF 
O15, RJDA/RJDF (all) — as reqd 
O16 cb ADTA (four) — op 
O8 MLS (three) - OFF 
h. Config GPC3 as G3 FD: 
C2 (1) IDP/CRT X MAJ FUNC - PL 


GPC/CRT 3/X EXEC 
(2) |PLOGPC MEMORY 
CONFIG - ITEM 45 *3 EXEC 
GPC - ITEM 46 +3 EXEC 
STORE - ITEM 47 EXEC 
Store complete when MC = 03 
(3) Config G3 NBAT for FD GPC per table 


Recovered PASS GPCs 
1,2,3,4 


O6 (4) VAII IDPs deassigned from GPC 3 
GPC 3 MODE — STBY (tb-bp) 1,2,3,4 
— HALT 
— HALT (tb-bp) 
i. If single GNC GPC config desired: STR 1 
C2,R11 (1) VIDP/CRT X MAJ FUNC - GNC 2 


CONFIG - ITEM 1 +2 EXEC 
Assign GPC 1, all FC strings, CRTs, and MMs 
per table 
C3(A6U) (2) DAP: FREE 
VERN(ALT) 

GNC, OPS 201 PRO 

V[GNC UNIV PTG 
(3) Pause ~30 sec (DAP settling) 

C3(A6U) DAP: as reqd 
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C2 (4) Config GPC 2 as G2 FD: 
IDP/CRT X MAJ FUNC - PL 
GPC/CRT 2/X EXEC 
CONFIG - ITEM 45 +2 EXEC 
GPC - ITEM 46 *2 EXEC 
STORE - ITEM 47 EXEC 
Store complete when MC = 02 
(5) МАШ IDPs deassigned from GPC 2: 
GPC 2 MODE — STBY (tb-bp) 
— HALT 
— STBY (tb-RUN) 
— HALT (tb-bp) 
ji Orbit config established: 
(1) Reference Final Configuration Table Set IV A & В, 5-82 


(2) As time permits work GPC FRP-1 to re-IPL BFS into GPC 5 >> 
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Final Configuration Tables 


І. Single PASS GPC 


Final configuration for GPC 1 recovered Final configuration for GPC 2 recovered 
GPC 1 2 3 4 5 GPC 1 2 3 4 5 
OPS G3 _ _ _ BFS3 OPS _ G3 _ _ BFS3 
ON OFF |ОЕЕ |OFF ON POWER |OFF ON OFF OFF ON 
OUTPUT |NORM |NORM |NORM |NORM |BKUP OUTPUT |NORM |NORM |NORM |NORM |BKUP 
RUN |HALT |HALT |HALT |RUN HALT |RUN |HALT |HALT |RUN 
CONFIG 3 CONFIG 
GPC 10000 GPC 02000 


STR 1 


ow 


2 
2 
2 
2 
2 
2 
2 
2 
0 


Final configuration for GPC 3 recovered 
GPC 1 2 3 4 5 2 3 4 5 
OPS _ _ G3 _ BFS3 _ _ G3 BFS3 
POWER |OFF |OFF |ON OFF ON OFF |OFF |OFF |ОМ ON 
OUTPUT |NORM |NORM |NORM |NORM |BKUP NORM |NORM |NORM |NORM |BKUP 
HALT |HALT |RUN |HALT |RUN HALT |HALT |HALT |RUN |RUN 
CONFIG CONFIG 
GPC 00300 GPC 


Ww 


Ооо O | Оз О Q) Оз Оз 


© 
о 
© 
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Final Configuration Tables (Cont) 
ll. Two PASS GPCs 


A. Entry Config 


Final configuration for GPCs 1,2 recovered Final configuration for GPCs 1,3 recovered 
4 5 GPC 1 2 3 4 5 
_ BFS3 OPS G3 _ G3 _ BFS3 
OFF |OFF JON ON OFF ON OFF ON 
NORM |NORM |BKUP OUTPUT |NORM |NORM |NORM |NORM |BKUP 
RUN |HALT [RUN |HALT |RUN 
CONFIG 3 CONFIG 3 
GPC 12000 GPC 10300 


STR 1 STR 1 


1 
2 
1 
2 
1 
1 
2 
1 
0 


ON OFF [ОМ ON ON ON OFF ON 
NORM |NORM |МОКМ |NORM |BKUP NORM |NORM |NORM |BKUP 
RUN HALT |RUN (КОМ HALT |RUN [RUN [|HALT |RUN 


CONFIG 
GPC 
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Final Configuration Tables (Cont) 


A. Entry Config (Cont) 


Final configuration for GPCs 2,4 recovered Final configuration for GPCs 3,4 recovered 
GPC 1 2 3 4 5 GPC 1 2 3 4 5 
OPS - G3 - G3 BFS3 OPS _ _ G3 G3 BFS3 

POWER |OFF [ОМ OFF [ОМ ON POWER |OFF |ОҒЕ [ОМ ON ON 
OUTPUT |NORM |NORM |NORM |NORM |BKUP OUTPUT |NORM |NORM |NORM |NORM |BKUP 
HALT |RUN [HALT |RUN [RUN HALT |HALT [RUN [RUN (КОМ 
CONFIG CONFIG 
GPC 02040 GPC 00340 


оо 
ww 


2 3 
4 4 
2 3 
4 4 
2 3 
2 3 
4 4 
2 3 
0 0 
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Final Configuration Tables (Cont) 
B. Orbit Config 


Final configuration for GPCs 1,2 recovered Final configuration for GPCs 1,3 recovered 


4 5 2 5 
_ BFS _ BFS 
OFF [OFF ON ON OF OFF JON 
NORM |NORM |NORM NORM |NORM |ТЕКМ |NORM |NORM 
RUN |HALT [RUN [HALT |HALT 


CONFIG 2 CONFIG 2 
GPC 10000 | 02000 GPC 10000 
1 


STR 1 


әм,омх)|моммцтмоооо 


1 
1 


СРС 1 4 5 2 3 4 5 
OPS - ВҒ5 - - 5М BFS 


OFF ON OFF ON OFF |OFF (ОМ ON 
TERM |NORM |NORM NORM |NORM |ТЕКМ |МОКМ 
HALT | HALT HALT |HALT |RUN |HALT 
CONFIG 
GPC 10 


о 
N 
© 
° 
e 
eo 
© 
© 
© кю 
© 
© 
© 
© 
° + 
X 
© 


NNIOOINONNIONNNN|]ON 
о o|[OoOco[oococo|jooooo|jcomne 
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Final Configuration Tables (Cont) 
B. Orbit Config (Cont) 


Final configuration for GPCs 2,4 recovered Final configuration for GPCs 3,4 recovered 
4 5 GPC 1 2 3 4 5 
SM BFS OPS _ _ G2 SM BFS 

OFF [ОМ ON POWER |OFF |OFF [ОМ ON ON 
NORM |TERM |NORM | |OUTPUT |NORM |NORM |NORM | TERM |NORM 
HALT |RUN |НАІТ HALT |HALT [RUN [RUN |HALT 

CONFIG 2 4 

GPC 00300 | 00040 
3 0 


CONFIG 
GPC 


STR 1 


КЕЕ as 


© 
о 
о 


КЕЕ ESSE 
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GPC FRP-4 (Cont) 


Final Configuration Tables (Cont) 
lll. Three PASS GPCs 


Final configuration for GPCs 1,2,3 recovered Final configuration for GPCs 1,2,4 recovered 

4 5 GPC 1 2 3 4 5 

_ BFS OPS G2 G3FD _ SM BFS 
ON OFF ON ON ON OFF ON ON 
TERM |NORM |NORM OUTPUT |NORM |NORM |NORM |TERM |NORM 

HALT |HALT RUN HALT |HALT |RUN HALT 
CONFIG 2 CONFIG 2 3(FD) 
GPC 10000 | 02000 GPC 10000 | 02000 00040 
2 


STR 1 1 STR 1 1 


о 


1 2 
1 2 
1 2 
0 0 
1 2 
1 2 
0 2 
1 0 


ОМ ОМ ОМ ОМ 
NORM |TERM |NORM TERM 
HALT |RUN {НАТ 
3(FD) 4 CONFIG 2 
00300 | 00040 GPC 02000 | 00300 
0 


a 


e 
e 
AR 
© 


NONNIONNN 


о O) | O O | onv uvu | O S O) O) Ww 
ъъ о|оьь|һоооо|о+ъ 


о Q) | O O | O G> G> Q | O Оз Оз Оз Оо 
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GPC FRP-4 (Cont) 


Final Configuration Tables (Cont) 
IV. Four PASS GPCs 


A. Dual G2 Config 


B. Single G2 Config 


10/20/08 


Final configuration for GPCs 1,2,3,4 recovered 
GPC 1 2 3 4 5 
OPS G2 G2 | G3FD | SM BFS 

ON ON ON ON ON 
OUTPUT |NORM |NORM |NORM |TERM |NORM 
RUN [RUN |HALT |RUN |HALT 
CONFIG 2 3(FD) 
GPC 12000 00 йо 


5ТК 1 


© оз O) O) | O Оз Оз Оо Оо 
КЕЕ ST 


ЕЕЕ? а 


Final соттошо" for СРС 1,2,3,4 recovered 


GPC 
OPS ED 5 A Bes 
POWER ON ON ON ON 
OUTPUT |NORM |NORM |NORM |TERM |NORM 
RUN |HALT |HALT |RUN [HALT 
CONFIG 3(FD) 
GPC р T 


He 
z 


o 


еее с, 
ЕЕЕ с. 


2 
1000 
1 
1 
1 
1 
0 
1 
1 
0 
1 
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GPC FRP-7 
DPS RECONFIG FOR LOSS OF AV BAY COOLING (ASCENT/ORBIT) 


NOTE 
Procedure is designed to protect GPCs from overheating by moving 
G2, SM, BFS functions into cooled Av Bay GPCs (if not already there). 
G3FD and G2FD functions are placed into uncooled Av Bay GPCs and 
halted. If BFS is moved, new BFS GPC will be dumped to provide good 
BFS for Entry. 


For Ascent, this FRP assumes LOSS OF AV BAY 1(2,3) COOLING/AV 
BAY 1(2,3) FIRE procedure (ASC PKT, PWRDN) has been 
accomplished 


If Orbit Config is G8 (FCS C/O), substitute for G2 where appropriate. If Orbit Config is G3, go to 
LOSS OF AV BAY 1(2,3) COOLING (ENT PKT, PWRDN) >> 


Perform steps 
ASCENT (G1) a-h 
ORBIT (G2,G8/S2) i-q 


ASCENT 


Initial ASCENT Config — Av Bay 1 Initial ASCENT а Ау Вау 2 


СРС 1 2 3 4 5 GPC 3 4 
OPS _ G1 _ OPS ol G1 G1 us 


ON ON ON ON POWER |ON ON ON ON ON 
OUTPUT |NORM NORM NORM NORM BKUP OUTPUT |NORM NORM NORM NORM NORM 
HALT RUN КОМ HALT RUN RUN HALT RUN КОМ HALT 


CONFIG CONFIG 
GPC m GPC Bi 


STR 5 
PL |2 


3 4 5 
G1 BFS 


1 


NAlOBRNAITA NAN 


N =a 


09/24/08 5-83 MAL/ALL/GEN J 


GPC ЕВР-7 (Cont) 


NOTE 
No keyboard entries or sw throws 10 sec: 
Before and after moding PASS GPCs to RUN 
Before OPS transition or set expansion/contraction 
requests until new OPS base page is displayed 


a. Establish G2 freeze-dry GPC (Av Bay 1 — GPC 1; Av Bay 2 — GPC 2; Av Bay 3 - GPC 3) 
e Perform FREEZE-DRY REASSIGNMENTT.................... DPS SSR-5 


b. Secure BFS (Av Bay 1,3 only) 
C2 e BFS GNC,OPS 000 PRO 
C3 • BFC CRT DISP — OFF 
ey All IDPs deassigned from BFS 
O6 e GPC MODE 5 - STBY,HALT (tb-bp) 
° OUTPUT 5 - NORM 


c. Transition to GNC OPS 2 Av Bay 
сә 
e CONFIG ITEM 1+2 EXEC 
е Modify MC 2 per table 
e GNC, OPS 201 PRO 


GNC UNIV PTG 


d. Transition to OPS 2 
e Perform SM REASSIGNMENT...................................... 


e. If Av Bay 2, reassign BFS to GPC 3: 
e Perform GPC IPL MENU OPTION (PASS/BFS) ........... 
Dump newly IPL'd BFS: 
e Perform GPC S/W INITIATED MEM DUMP GPC (3) 
(Target) inne kel ea ets AO wn 
C3 e BFC CRT DISP – OFF 
eVAll IDPs deassigned from BFS 
O6 • GPC MODE З – STBY,HALT (tb-bp) 
° VOUTPUT 3 - NORM 
Re-IPL GPC 5: 
Perform GPC IPL — PASS .......................................... 
GPC MODE 5 - STBY (tb-bp),HALT 
— STBY (tb-RUN) 
— HALT (tb-bp) 


06 


о o[Ooc[oocojooooo 
ьЬььо/ъоь ROCCO 
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GPC ЕВР-7 (Cont) 


f. Perform LOAD PCMMU FORMAT (ORB OPS FS, COMM/INST) 


g. Config LRU switches: 


Av Bay 1 Av Bay 2 Av Bay 3 
014:А BRAKES MNA - OFF 015:А BRAKES MNB - OFF 013:А сӛ ESS 1BC C/W A - op 
:E cb MNA ADTA 1 — op :E cb ММВ ADTA 2 - op O7 TACAN 3 MODE - OFF (OV103,4) 
О16:А BRAKES MNC - OFF 016:A BRAKES MNC - OFF GPS 3 — OFF (OV105) 
:E cb MNC ADTA 3 — op :E cb MNC ADTA 4 — op GPS 3 PRE AMPL UPPER - OFF 
07 TACAN 1 MODE - OFF (OV103,4) О? TACAN 2 MODE — OFF (OV103,4) (OV105) 
GPS 1 — OFF (OV105) GPS З PRE AMPL LOWER - 
GPS 1 PRE AMPL UPPER - OFF OFF (OV105) 
(OV105) 
GPS 1 PRE AMPL LOWER - 
OFF (OV105) 
O8 MLS 1 - OFF O8 MLS 2,3 (two) - OFF 
14Р cb AC3 ®A LG SNSR 1 — op 14Р cb AC2 ®A LG SNSR 2 - op 


h. Config IDPs: 
e GPC/CRT 03 EXEC 
e GPC/CRT SM GPC/4 EXEC 
C2 e IDP/CRT3 PWR - OFF 
e MDU PWR - OFF (as desired) 
At deorbit prep, perform LOSS OF AV BAY AIR COOLING (DEORBIT PREP, CONTINGENCY DELTA) 
Final Config matrices at end of FRP 


ORBIT 


i. Orbit procedure assumes nominal ORBIT DPS config. If Orbit Config is G3 of less than 2 hr from deorbit 
burn, go to LOSS OF AV BAY 1(2,3) COOLING (ENT PKT, PWRDN) >> 


If Av Bay 3: 
е If triple G2, perform FREEZE-DRY REASSIGNMENT 
(Target GPG 3) cce tte sott dei DPS SSR-5 
e Goto step p 
If Av Bay 1 and config is single G2: 
e Expand set to include GPC 2 (in cooled Av Bay) 


• Perform GNC ВЕАЅЅІСММЕМТ................................. DPS 55к-3->(сомғіс| 2 
ОРС |12000 


5ТК 1 


1 
2 
1 
2 
0 
1 
2 
0 


j Single G2 GPC ops 


е Perform GNC REASSIGNMENT................................... DPS SSR-3—» CONFIG] 2 
GPC | 10000 

STR 1 1 

2 1 

3 1 

4 1 

PL 1/2 0 

1 

1 

0 

1 

0 

0 

1 

1 
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GPC FRP-7 (Cont) 


O6 
C2 


C3 


C2 
C3 


O6 


09/24/08 


If Av Bay 1, use BFS for systems monitoring: 
e Perform SM CHECKPOINT INITIATE (ORB OPS, DPS) 
e If reqd, perform PL/DPS RECONFIG, (PL SYS or SODF: ASSY OPS) 


If RMS active: 
Note WR range, PL ID, PL INIT ID, EE ID, SPEC 95 overrides 
SM GPC MODE - STBY (tb-bp), RUN (tb-RUN) 
GPC OUTPUT 4 - NORM 
IDP/CRT3 PWR — ON 
MDU PWR - ON (as desired) 
BFC CRT SEL - 3*1 
DISP - ON 
e\BFS GPC PWR - ОМ 
° MODE - RUN (during LOS for C/W tones) 
° — STBY (during AOS for gnd comm mgmt) 
e |f no comm at next AOS, select best antenna 


If time insufficient for complete reconfig: 


Av Bay 1 Av Bay 2 
GPC 1,4 MODE - STBY (tb-bp), HALT GPC 2 MODE - STBY (tb-bp), HALT 
— STBY (tb-RUN) — STBY (tb-RUN) 
— HALT (tb-bp) — HALT (tb-bp) 


v5 MODE - HALT (tb-bp) 
• Perform step p, and ҮМСС 


Establish freeze-dry GPC (Av Bay 1 — GPC 1; Av Bay 2 - GPC 2) 
• Perform FREEZE-DRY REASSIGNMENT..................... DPS SSR-5 


. Reassign GPC 3 


If Av Bay 1, reassign SM to GPC 3: 
е Perform SM ВЕА$$І6ММЕМТ....................................... DPS 55К-4--» 
• IDP/CRT3 PWR — OFF 
e MDU PWR OFF as desired 
• BFC CRT DISP — OFF 
eVAll IDPs deassigned from BFS 
e BFS GPC MODE - STBY,HALT (tb-bp) 
e\BFS GPC OUTPUT - NORM 
If Av Bay 2, reassign BFS to GPC3: 
e Perform GPC IPL MENU OPTION (PASS/BFS) ............ DPS SSR-7 


4 
3 
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СРС ЕВР-7 (Cont) 


n. If time permits or multiple G2FD GPC: 
e If Av Bay 2 perform GPC IPL — PASS 
(target GPC 5) neil nan a usa o dts DPS SSR-8 


GNC OPS 0 GPC MEMORY AV Bay 


е CONFIG ITEM 1+2 EXEC 2 


1 

e Modify MC 2 per table CONFIG| 2 2 

e GNC, OPS 201 PRO GPC |02040 |10005 
2 


GNC UNIV PTG 


• Perform FREEZE-DRY REASSIGNMENT 
(Av Bay 1 — GPC 4; Av Bay 2 СРС 5)..................... DPS SSR-5 


КЕЕ purse 


о. If single G2FD config desired, halt GPCs in failed Av Bay 


Av Bay 1 Av Bay 2 
O6 NGPC 1 MODE – HALT NGPC 2 MODE — HALT 
4 MODE - STBY (tb-bp), HALT 5 MODE — STBY (tb-bp), HALT 


— STBY (tb-RUN) 
— HALT (tb-bp) 


p. Config LRU switches: 


Av Bay 1 Av Bay 2 Av Bay 3 
Perform PL PWRDN, then: Perform PL PWRDN, then: Perform PL PWRDN, then: | 
O14:A NBRAKES MNA - OFF О15:А  NBRAKES MNB - OFF 013:A cb ESS 1BC C/W A – op 
:E Үс ММА ADTA 1 – op :E Үсһ ММВ АРТА 2- op O7 NTACAN З MODE - OFF 
O16:A NBRAKES MNC - OFF O16:A  NBRAKES MNC - OFF (OV103,4) 
:E Үс MNC ADTA 3 — ор :E Ncb MNC АРТА 4 - op NGPS 3 – OFF (OV105) 
От NTACAN 1 MODE - OFF O7 YNTACAN 2 MODE - OFF NGPS З PRE AMPL UPPER - 
(OV103,4) (OV103,4) OFF (OV105) 
VGPS 1- OFF (ОУ105) NGPS 3 PRE AMPL LOWER — 
YGPS 1 PRE AMPL UPPER – OFF (OV105) 
OFF (OV105) 
VGPS 1 PRE AMPL LOWER — 
OFF (OV105) 
O8 \MLS 1 — OFF O8 NMLS 2,3 (two) - OFF 
L4:P Үср АСЗ ФА LG SNSR 1 - op L4:P ср AC2 6A LG SNSR 2 - op 
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GPC ЕВР-7 (Cont) 


q. If Av Bay 2, S/W dump newly IPL'd BFS GPC: 
e Perform GPC S/W INITIATED MEM DUMP 


(Target GPC3): голы Аны дөш қан ааа ae DPS SSR-2 
C3 • BFC CRT DISP — OFF 
eVAll IDPs deassigned from BFS 
O6 e GPC MODE З - STBY,HALT (tb-bp) 


° VOUTPUT 3 - NORM 
At deorbit prep, go to LOSS OF AV BAY AIR COOLING (DEORB PREP, CONTINGENCY DELTAS) 


FINAL CONFIG 
(Ascent and Orbit with single G2FD GPC) 


Av Bay 1 Av Bay 2 


GPC 1 2 3 4 5 GPC 1 2 3 4 5 
OPS G2FD G2 SM OPS G2 G2FD BFS SM = 
ON ON ON ON POWER |ON ON ON ON ON 


OUTPUT |NORM NORM TERM NORM NORM | [OUTPUT |NORM NORM NORM TERM NORM 
HALT RUN КОМ HALT HALT RUN HALT HALT RUN НАТ 


CONFIG 2 
GPC 02000 0 
2 


© 
о 


CONFIG 2 
GPC 10000 


STR 1 
2 
3 
4 

PL 1/2 


O O |O OG OO |o OO OP OJ DO A 


zm 


ЕЕ ү 
o 


* BFS for orbit: 
PASS OPS 0 for Ascent 


RUN | RUN 


CONFIG 2 
GPC 12000 00 


о 


1 0 
2 0 
1 0 
2 0 
0 4 
1 4 
2 4 
0 0 
2 4 

4 

0 
1 4 
2 4 


09/24/08 5-88 MAL/ALL/GEN J 


GPC ЕВР-7 (Cont) 


09/24/08 


FINAL CONFIG 


(Orbit with multiple G2FD GPCs) 


Av Bay 1 


ON ON ON ON POWER 


OUTPUT |NORM NORM TERM NORM NORM 
HALT RUN КОМ HALT HALT 
CONFIG 
GPC 


© 
о 


0 


ЕДЕН i 


zm 


Of 


40 


CONFIG 2 
GPC 10000 00 
1 


БЕ КЕСЕ 
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Av Bay 2 


GPC 1 2 3 4 5 GPC 1 2 
OPS G2FD G2 SM  G2FD BFS OPS G2 G2FD B 


ON ON 


2 
10000 


1 
1 
1 
1 
0 
1 
1 
0 
1 
1 
1 


ON 


3 4 5 


FS 


SM 
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DPS SSR 


DPS SSR 


DPS SSR-1 
GPC HDW INITIATED MEM DUMP 


NOTE 
Perform during AOS 
O6 1. ХОРС MODE 1(2,3,4,5) — HALT 
PWR 1(2,3,4,5) — ON 
OUTPUT 1(2,3,4,5) - TERM 
MO42F GPC MEM DUMP - 1(2,3,4,5) 


Perform next step at noted dump time 


2. |SM 62 PCMMU/PL COMM 


If reqd, load dump TFL: LOAD PCMMU FORMAT (ORB OPS FS, COMM/INST) 


3. If PASS: 
Select failed GPC X as downlister (avoids downlist contention) 


SM(GNC) 0 GPC MEMORY 


DOWNLIST GPC - ITEM 44 +X EXEC 


O6 4. GPC MODE 1(2,3,4,5) - STBY (starts dump) 
Wait: Double dump of PASS GPC complete after 4 min; single dump of BFS complete after 8 min 
O6 GPC MODE 1(2,3,4,5) — HALT (stops dump) 
OUTPUT 1(2,3,4,5) - NORM 


5. If PASS: 
Select lowest ID GNC GPC X as downlister 


SM(GNC) 0 GPC MEMORY 


DOWNLIST GPC - ITEM 44 *X EXEC 


MO42F 6. GPC MEM DUMP - OFF 


7. | SM 62 PCMMU/PL COMM 


If reqd, load post dump TFL: 
LOAD PCMMU FORMAT (ORB OPS FS, COMM/INST) 
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DPS SSR-2 
GPC S/W INITIATED MEM DUMP 


NOTE 
Perform AOS. This procedure will generate a complete GPC Software 
Memory Dump in all in-flight OPS. Single item entry dumps must be 
performed in a HDR TFL 


1. | SM 62 PCMMU/PL COMM 
If reqd, load dump TFL: LOAD PCMMU FORMAT (ORB OPS FS, COMM/INST) 


2. If PASS: 
a. If GNC, SM, or PL9 Memory Dump: 
On display assigned to GPC to be dumped, 
If a specific GNC GPC to be dumped, 
NDOWNLIST GPC - ITEM 44 +X EXEC 


DUMP START/STOP - ITEM 43 EXEC 
Item 40 (up), 41 (down) entries begin counting 
Dump complete when ITEMs 40,41 blank 


b. Ifan OPS 0 GPC Memory Dump: 
If target OPS 0 GPC MODE - HALT: 
Appropriate AV Bay Fan — ON 
\Target GPC PWR - ON 
Target GPC MODE — STBY (tb-RUN) 
— RUN (OUTPUT tb-gray) 
Assign desired IDP/CRT to OPS 0 GPC: GPC/CRT XX EXEC 
DOWNLIST GPC - ITEM 44 +X EXEC 
DUMP START/STOP - ITEM 43 EXEC 
Item 40 (up), 41 (down) entries begin counting 
Dump complete when ITEMs 40,41 blank 


DOWNLIST GPC - ITEM 44 +X EXEC (lowest ID GNC GPC) 


MF/OPS GNC(OPS 0) SM PL9 
DUMP TIME 2.2 5.7 |MAX=9.7 
3. If BFS: 
GNC 0 BFS MEMORY 


DUMP START/STOP - ITEM 24 EXEC 
Item 21 (up), 22 (down) entries begin counting 
Dump complete when ITEMs 21,22 blank (after 8 min) 


4. | SM 62 PCMMU/PL COMM 
If reqd, load post-dump TFL: 
LOAD PCMMU FORMAT (ORB OPS FS, COMM/INST) 
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DPS SSR-3 
GNC REASSIGNMENT 


L1 
O6 


A1U 


NOTE 
No keyboard entries or sw throws 10 sec: 
Before and after moding PASS GPCs to RUN 
Before OPS transition or set expansion/contraction 
requests until new OPS base page is displayed 


1. Iftarget GPC MODE - HALT: 
NAppropriate AV BAY FAN — ON 
\Target GPC PWR -ON 
MODE ~ STBY (tb-RUN), RUN 
2. \Target GPC OUTPUT - NORM 


3. If SM GPC being deleted: 


If reqd, perform PL/DPS RECONFIG, Secure (PL SYS or SODF: ASSY OPS), then: 


Perform SM CHECKPOINT INITIATE (ORB OPS, DPS), then: 
UL СМТ 
ENA - ITEM 36 EXEC (°) 


NOTE 
Ku-Band system may be reqd to be taken to Standby to prevent exceeding 
radiation constraints 


4. If AOS: 
VMCC for comm config and radiation constraints 


If no comm: 
KU PWR - STBY 
CNTL - PNL,CMD 
Go to COMM LOST (ORB PKT, COMM) steps 7 and 8 


5. УАП GPCs being added to current redundant set in OPS 0. 
If new GPC is in simplex ops (SM or PL), select OPS 0 via OPS 000 PRO 


C2,R11L 6. IDP/CRT1(2,3,4) MAJ FUNC – GNC 


GNC 0 GPC MEMORY 


CONFIG - ITEM 1 +X EXEC 

X = 1 if G1, 2 if G2, 8 if G8, 3 if G3 
Assign desired GPC(s), strings, PL 1/2 (if no SM GPC active), CRTs, and MMs 
If SM GPC active, deassign PL 1/2 


7. If G3: 
RGAs 1,2,3,4 — ON 
NRJDA/RJDF (all) - ON 
cb ADTA (four) — cl 
MLS (three) - ON 


C2,R11L 8. Using display assigned to a current redundant set СМС GPC, 


C3 


09/24/08 


IDP/CRT MAJ FUNC – GNC 
NBFC CRT DISP - OFF 


9. GNC, OPS X X X PRO (NDAP) 
XXX = 106 if G1, 201 if G2, 301 if G3, 801 if G8 


N| СМС (Major Mode Display) 
10. If PASS and BFS in G1(G3) and BFS not engaged, BFS I/O RESET 


11. VAppropriate DAP mode selected 


12. | GNC 0 GPC MEMORY 
DOWNLIST GPC - ITEM 44 +X EXEC 
X = GNC GPC 


13. Goto PL/DPS RECONFIG, Recovery (PL SYS or SODF: ASSY OPS) 
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DPS SSR-4 
SM REASSIGNMENT 


A1U 


L1 
O6 


O6 


O6 


C2 
R11L 


C2 


09/24/08 


о 


= 


9. 


10. 


11. 


12. 


NOTE 
No keyboard entries or sw throws 10 sec: 
Before and after moding PASS GPCs to RUN 
Before OPS transition or set expansion/contraction 
requests until new OPS base page is displayed 


KU PWR - STBY 
CNTL — PNL,CMD 
If no comm, go to COMM LOST (ORB PKT, COMM) steps 7 and 8 


If target GPC MODE - HALT: 
NAppropriate AV BAY FAN — ON 
\Target GPC PWR – ON 
MODE - STBY (tb-RUN), RUN 


vTarget GPC OUTPUT - NORM 


If target GPC not in OPS 0: 
CONFIG - ITEM 1 +X EXEC 
X = 2 if G2, 8 if G8, 3 if G3 
Reassign target GPC strings, CRTs, MMs 
Do not reconfig target set 
VPL 1/2 deassigned гот G2/G3/G8 
GNC, OPS X X X PRO 
DOWNLIST GPC - ITEM 44 +X EXEC 
X 7 nontargeted GNC GPC 
СРС MODE (tgt) — STBY (tb-bp) 
— RUN (tb-RUN) 


If SM GPC currently active: 
If reqd, perform PL/DPS RECONFIG, Secure (PL SYS or SODF: ASSY OPS), then: 
If RMS active: 
Note WR range, PL ID, PL INIT ID, EE ID, SPEC 95 Overrides 
Perform SM CHECKPOINT INITIATE (ORB OPS, DPS), then: 
SM GPC OUTPUT - NORM 
MODE  -STBY (tb-bp), RUN (tb-RUN) 


UL CNTL 
ENA - ITEM 36 EXEC (*) 
If checkpoint previously done, CKPT RETRV ENA - ITEM 12 EXEC (*) 


Desired IDP/CRT MAJ FUNC - SM 
If desired IDP not currently assigned to target GPC, GPC/CRT target GPC/desired IDP EXEC 


SM 0 GPC MEMORY 


CONFIG - ITEM 1 +4(5) EXEC 
Assign desired GPC, PL 1/2, CRTs, LAUNCH 1, MMs 


SM, OPS 201(401) PRO 


V [SM ANTENNA 


If SM-reassign performed to troubleshoot SM GPC/LRU interface: 
If original error recurs, problem at LRU: 
| Reconfig to prior DPS config 
VMCC for possible ІЕМ 
If error does not recur, problem at old SM GPC: 
Perform DPS FRP-1, then: 


Reload TFLs, LOAD PCMMU FORMAT (ORB OPS FS, COMM/INST) 


If RMS PWR - PRI (MCIU powered): 
(MA, C/W GPC DATA It on) 
ИО ON - ITEM 5 EXEC (*) (CW GPC DATA It off) 
Update as needed: 
WR range, PL ID, PL INIT ID, EE ID, SPEC 95 Overrides 
SAFING — CANCEL (tb-bp if arm deselected) 
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DPS SSR-4 (Cont) 


O6 


09/24/08 


13. If permanent SM GPC being established: 
If BFS not engaged: 
Target SM GPC OUTPUT - TERM 
SM(GNC) 1 DPS UTILITY 
UL CNTL 
AUTO - ITEM 35 EXEC (*) 
If reqd, go to PL/DPS RECONFIG, Recovery (PL SYS or SODF: ASSY OPS) 


14. Clear software fail votes On MCC GO: 
/О ERR LOG RESET 
ITEM 48 EXEC 
/О ERR LOG RESET 
ITEM 48 EXEC 
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DPS SSR-5 
FREEZE-DRY REASSIGNMENT 


O6 


C2 


O6 


09/24/08 


N 


NOTE 
No keyboard entries or sw throws 10 sec: 
Before and after moding PASS GPCs to RUN 
Before OPS transition or set expansion/contraction 
requests until new OPS base page is displayed 


. VTarget FD GPC PWR - ON, OUTPUT — NORM, and MODE - RUN 


If target GPC not in OPS 0: 
Reassign target GPC strings (if reqd): 
CONFIG - ITEM 1 +X EXEC (X = 1 if G1; 2 if G2; 8 if G8) 
Reassign strings, CRTS, and MMs 
GNC, OPS X X X PRO 
(Tgt) GPC MODE — STBY (tb-bp) 
— RUN (tb-RUN) 


If IDP not assigned to target GPC: 
Desired IDP/CRT MAJ FUNC – PL 
GPC/CRT target GPC/desired IDP EXEC 


DOWNLIST GPC - ITEM 44 +X EXEC ( X = active GNC GPC) 
STORE MC: 
CONFIG - ITEM 45 +2(3) EXEC 
GPC — ITEM 46 +X EXEC (X = target GPC) 
STORE -ІТЕМ 47 EXEC 
Store complete when MC = 2(3) 


If G3FD, config NBAT for FD GPC: 
CONFIG - ITEM 1 +3 EXEC 
Assign FD GPC, all strings, CRTs 1,2,3, and MMs 


(FD GPC) GPC MODE - STBY (tb-bp), HALT 


— STBY (tb-RUN) 
— HALT (tb-bp) 
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DPS SSR-6 
CONTINGENCY/VARIABLE S/W INITIATED MEM DUMP 


NOTE 
Perform AOS 


1. [SM 62 PCMMU/PL COMM 


If reqd, load TFL: LOAD PCMMU FORMAT (ORB OPS FS, COMM/INST) 


2. If PASS: 
a. Ondisplay assigned to GPC to be dumped: 


If GNC GPC to be dumped, VDOWNLIST GPC - ITEM 44 +X EXEC 
b. If OPS 0 GPC to be dumped: 
OPS 0 ЕМА - ITEM 49 EXEC (*) (TFL 163) 
If target OPS 0 GPC MODE - HALT: 
NAppropriate AV Bay Fan — ON 
\Target GPC PWR – ON 


Target GPC MODE - STBY (tb-RUN),RUN 
Assign desired IDP/CRT to OPS 0 GPC: GPC/CRT XX EXEC 


c. MEMORY DUMP (setup): 
If partial dump required: VMCC for input values in setup 
If complete dump required: 
START ID — ITEM 40 +0 0000 EXEC 


WDS/FRAME - ITEM 42 +X X X EXEC 


(128 If G1/G3, 112 if G2/G8, 48 if SM, 32 if OPS 0/PL9) 


d. MEMORY DUMP (start): 
DUMP START/STOP - ITEM 43 EXEC 
Item 40 (up), 41 (down) entries begin counting 
Dump complete when ITEMs 40,41 blank 
Dump time (in min): 


MF/OPS | GNC OPS 0 (PL9) 
DUMP ТІМЕ | 22 


If GNC GPC or OPS 0 GPC was dumped: 
NDOWNLIST GPC - ITEM 44 +X EXEC (lowest ID GNC GPC) 
If OPS 0/PL9 GPC was dumped: 
OPS 0 ENA - ITEM 49 EXEC (no *) 


e. Perform step 4 


3. IfBFS: 
a. MEMORY DUMP (setup): 
If partial dump required: VMCC for input values in setup 
If complete dump required: 


GNC 0 BFS MEMORY 


START ID — ITEM 21 +0 0000 EXEC 


WDS/FRAME -ITEM 23 +3 2 EXEC 


b. MEMORY DUMP (start): 


GNC 0 BFS MEMORY 


DUMP START/STOP - ITEM 24 EXEC 
Item 21 (up), 22 (down) entries begin counting 
Dump complete when ITEMs 21,22 blank (after 8 min) 


4. |SM 62 PCOMMU/PL COMM 


If reqd, load post-dump TFL: LOAD PCMMU FORMAT (ORB OPS FS, COMM/INST) 
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DPS SSR-7 
GPC IPL MENU OPTION (PASS/BFS) 


NOTE 
No keyboard entries or sw throws 10 sec: 
Before and after moding PASS GPCs to RUN 
Before OPS transition or set expansion/contraction 
requests until new OPS base page is displayed 


NOTE 
VMCC for reapplication of GMEMs ав reqd 


1. [SM 1 DPS UTILITY 


IPL SOURCE SW MASK - ITEM 38 EXEC (no *) 


C2 2. IDP/CRT 3(1,2) PWR — ON 
C3 BFC CRT DISP - ON 

SEL — 3+1(1+2, 2+3) (Expect big 'X', POLL FAIL оп MDU in DPS mode) 
O6 3. IPL SOURCE - MMU 1(2) 


GPC MODE 1(2,3,4,5) – HALT (tb-bp) 
OUTPUT 1(2,3,4,5) — NORM (tb-bp) 


4. GPC PWR 1(2,3,4,5) - OFF,ON 
If BFS engaged: 


O14:E, cb DDU L (two) – cl | 
О15:Е 
F7 FLT CNTLR PWR - ON 


BFS ENGAGE pb - push 
FLT CNTLR PWR - OFF 
O14:E, cb DDU L (two) — as reqd 
O15:E 


If off-diagonal CAM Its on, execute error log reset: 
ERR LOG RESET - ITEM 48 EXEC 
Repeat for SM, PL, OPS 0 as applicable 


5. IPL 1(2,3,4,5) pb — push (tb-IPL, then bp within 2 min) 


. When tb — bp or 2 min: 
O6 IDP LOAD 3(1,2) - LOAD 
GPC MODE 1(2,3,4,5) - STBY (Solid State MMU: tb remains bp, no CAM diagonal or Master Alarm 
expected) 


7. If GPC IPL MENU does NOT appear in 2 min: 
GPC MODE 1(2,3,4,5) - HALT 
If first attempt: 
IPL SOURCE - MMU 2(1) 
Go to step 4 and proceed (one time only) 


8. TSEC IPL MENY] appears: 
ID of GPC is correct 
Record MSGS STILL IN LIST 
Record ERROR/MSG CODEs in space provided below, pressing MSG RESET 
to cycle through list until MSGS STILL IN LIST = 0 
Nominal Codes 
ERROR/MSG CODE 4132 (GPCIPL XX.XX.XX.XX.XX LOADED) 
ERROR/MSG CODE. 3137 (DCP XX.XX.XX.XX.XX LOADED) 
ERROR/MSG CODE 
ERROR/MSG CODE 
ERROR/MSG CODE 


Ordo 


NOTE 
If ERROR/MSG CODEs 097 (no IDP poll response) and/or 112 (IDP BITE error) 
are received in addition to the two nominal codes, ignore and continue. For any 
other codes, STOP. VMCC 


9. If PASS IPL desired: 
a. Load desired copy of PASS software from MM ITEM 1(3,5) EXEC (*) (MODE tb-RUN 
within 2 min) (Expect big ‘X, POLL FAIL on MDU іп DPS mode) 
06 b. When tb — RUN or 2 тіп: 
GPC MODE 1(2,3,4,5) - RUN 
NOUTPUT 1(2,3,4,5) - NORM (tb-gray) 
C2,R11 Desired IDP/CRT MAJ FUNC – PL 
BFC CRT DISP - OFF 
GPC/CRT IPL'd GPC/desired IDP EXEC 


c. РІО GPC MEMORY | does NOT appear in 2 min: 
GPC MODE 1(2,3,4,5) - HALT 


If first attempt: 
C3 BFS CRT DISP - ON 
O6 IPL SOURCE - MMU 2(1) 


Go to step 4 and proceed (one time only) 
If second attempt: 
GPC PWR 1(2,3,4,5) - OFF 
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DPS SSR-7 (Cont) 


10. 


C3 


O6 


O6 


014,015,016 


014,015 
016 
О8 


014,015,016 
014 


C3 


11. 


09/24/08 


d. 


e. 


IPL SOURCE - OFF 


Go to step 11 


If BFS IPL desired: 


a. 


о 


j. 


If orbit config: 
On MCC GO, select PCMMU format 
VOI PCMMU FORMAT - GPC 


X: SM 62 PCMMU/PL COMM 


PCMMU FMT SEL ЕХО - ITEM 1 EXEC (*) 


Load desired copy of BFS software from MM: 
ITEM 2(4) EXEC (*) 


If ‘BSL XX.XX.X.XX.XX LOADED’ does not appear within 2 min: 
GPC MODE 1(2,3,4,5) - HALT 
If first attempt: 
IPL SOURCE — MMU 2(1) 
Go to step 4 and proceed (one time only) 


If ‘BSL XX.X.XX.XX LOADED’ appears (within 2 min), 
MSG RESET pb - push (repeat until ‘MSGS STILL IN LIST’ = 0) 


Expect ‘KSC XX.XX.X.XX.XX LOADED SET MMU SEL SW TO OFF’ 
If ‘KSC X.XX.X.XX.XX LOADED’ appears, 
continue with procedure and notify MCC when convenient 


IPL SOURCE - OFF 
MSG RESET pb - push (repeat until ‘MSGS STILL IN LIST’ = 0) 


. NIDP/CRT MAJ FUNC - GNC 


If [ENC 0 BFS MEMORY | does not appear within 2 тіп: 
GPC MODE 1(2,3,4,5) - HALT 
If first attempt: 
IPL SOURCE - MMU 2(1) 
Go to step 4 and proceed (one time only) 
If second attempt: 
GPC PWR 1(2,3,4,5) - OFF 


If entry config: 
BFS/GNC, OPS 301 PRO 


If orbit config, verify BFS will track PASS strings: 
When time permits, on MCC GO: 
All RGAs — ON 
cb ADTA (four) — cl 
MLS (three) —ON 
\Primary RJD LOGIC,DRIVER (sixteen) — ON 


All strings, CRTs, MMs, assigned to current GNC GPCs in MC3 


PASS, GNC OPS 301 PRO 
BFS, GNC, OPS 301 PRO 
BFS, GNC, OPS 000 PRO 
PASS, GNC, OPS 201 PRO 
All RGAs — OFF 
cb ADTA (four) — op 
MLS (three) | — OFF 
GNC 22 S TRK/COAS CNTL 
S TRK -Y,-Z: STAR TRK - ITEM 3,4 EXEC (*) 
GNC 21 IMU ALIGN |; RESUME 
Reconfig DAP and attitude per FLIGHT PLAN 
If Group B(C) PWRDN: 
NDAP: VERN 
Primary RJD LOGIC,DRIVER (sixteen) - OFF 
RJDA 1A L2/R2 МАМЕ DRIVER – ON 


Select program PCMMU FORMAT: 
VOI PCMMU FORMAT - GPC 
PCMMU FMT PGM - ITEM 2 EXEC 
Power off IDP/CRTs as reqd 


SM 1 DPS UTILITY 


IPL SOURCE SELECT SW MASK - ITEM 38 EXEC (*) 
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DPS SSR-8 
GPC IPL-PASS 


СЗ 
O6 


O14:E, 
O15:E 


F7 


O14:E, 
O15:E 


O6 


C2, R11 


C3 


C2 
O6 


O6 


C3 


O6 


12/15/08 


1. 


NOTE 
No keyboard entries or sw throws 10 sec: 
Before and after moding PASS GPCs to RUN 
Before OPS transition or set expansion/contraction 
requests until new OPS base page is displayed 


NOTE 
VMCC for reapplication of GMEMs as reqd 


SM 1 DPS UTILITY 


IPL SOURCE SW MASK - ITEM 38 EXEC (no *) 
ВЕС CRT DISP — OFF (BFS will default to IDPs 1,2 if engaged) 


IPL SOURCE - MMU 1(2) 
GPC OUTPUT 1(2,3,4,5) - NORM (tb-bp) 
MODE 1(2,3,4,5) — HALT (tb-bp) 


GPC PWR 1(2,3,4,5) - OFF,ON 
If BFS engaged: 
Ncb DDU L (two) - cl | 


FLT CNTLR PWR - ON 

BFS ENGAGE pb - push 
FLT CNTLR PWR - OFF 
cb DDU L (two) — as reqd 


If off-diagonal CAM Its on, execute error log reset: 


GNC 0 GPC MEMORY 


ERR LOG RESET - ITEM 48 EXEC 
Repeat for SM, PL, OPS 0 as applicable 


IPL 1(2,3,4,5) pb — push (tb-IPL, then bp within 2 min) 


When tb — bp or 2 min: 
GPC MODE 1(2,3,4,5) - STBY (Solid State MMU: tb RUN within 2 min, no CAM or Master Alarm 
expected) 


When tb — RUN or 2 min, determine if IPL’d СРС can command IDP: 


If BFS not engaged: 
a. GPCMODE1(2,3,4,5) — RUN (tb remains RUN) 
NOUTPUT 1(2,3,4,5) - NORM (tb-gray) 


b. Desired IDP/CRT MAJ FUNC — PL 
c. GPC/CRT IPL'd GPC/desired IDP EXEC 


d. V [PL 0 GPC MEMORY | driven by IPL'd GPC 


If BFS engaged: 
a. BFC CRT DISP - ON 
SEL - 3*1 


b. If BFS commanding IDP2, 
BFS - GPC/CRT 02 EXEC 


c. IDP/CRT2 MAJ FUNC - PL 


d. GPC MODE 1(2,3,4,5) — RUN (tb remains RUN) 
OUTPUT 1(2,3,4,5) - NORM (tb-bp) 


e. If another PASS GPC active, using IDP2 
GPC/CRT IPL'd GPC/2 EXEC 


V[2: PL 0 GPC MEMORY | driven by IPL’d GPC 


If GPC CANNOT command IDP: 
GPC MODE 1(2,3,4,5) - HALT 
If first IPL attempt: 
IPL SOURCE - MMU 2(1) 
BFS CRT DISP - OFF 
Go to step 4 and proceed (one time only) 
If second IPL attempt: 
GPC PWR 1(2,3,4,5) - OFF 


IPL SOURCE - OFF 


SM 1 DPS UTILITY 


IPL SOURCE SW MASK - ITEM 38 EXEC (*) 
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DPS SSR-9 
DEU IPL-PASS/BFS 


NOTE 
Procedure assumes active PASS kybd available, functional PASS GPC in 
SM OPS 2/4 POST IPL OPS 0, PL9, or functional BFS GPC. If loading from 
BFS, note that PASS critical formats are not used by BFS. DEU has full 
capability and CRT can be assigned to PASS via PASS GPC/CRT kybd entry 
if desired and used to support all displays except the following: 


FAULT GNC SYS SUMM 1 OVERRIDE 
HORIZ SIT ENTRY TRAJ 1(2,3,4,5) RCS 

VERT SIT 1(2) GPC MEMORY 

XXXXX MNVR YYYYY | S TRK/COAS CNTL 

XXXXXX TRAJ IMU ALIGN 


The SM common buffer is utilized during SM 2/4 DEU IPL. Other operations 
which contend for the buffer are TFL loads, SM checkpoint/restore, 

orbiter mass memory read/write SPEC operations, and crew text uplinks 
(TUMMS) 


C2/R11L 1. NCRT1(2,3,4) PWR - ON 


CRT1(2,3,4) МАЈ FUNC — SM (use PL if loading from PL9, Post IPL OPS 0, or BFS GPC) 


C3 2. NDEU not assigned to BFS via BFC CRT DISP/SEL switches 
On active PASS kybd, 

C2/R11L GPC/CRT 0/1(2,3,4) EXEC 

O6 DEU 1(2,3,4) LOAD - LOAD (repeat if reqd) 


NDEU LOAD msg appears on CRT 


C2/R11L | CRT1(2,3,4) PWR — OFF, then ОМ | 
O6 | DEU 1(2,3,4) LOAD - LOAD (repeat if reqd) | 
3. When DEU LOAD msg appears on CRT, on active PASS/BFS Кура: 
C2/R11L GPC/CRT SM OPS 2/4 (PL9, POST IPL OPS 0, BFS) GPC/1(2,3,4) EXEC 


If ‘CM BUF BSY CRT X' msg annunciated, wait for contending operation to complete, 
then retry DEU IPL: 
Go back to step 2 and proceed 


4. ‘IPL COMPLETE’ msg followed by active display on CRT (ANTENNA for SM OPS 2/4, 
GPC MEMORY for POST IPL OPS 0, MASS MEMORY R/W for PL9, or blank display 
with active time fields for BFS) 
| IF NO RESPONSE OR ‘IPL INCOMPLETE’ MSG APPEARS ON CRT 1 
C2/R11L | CRT1(2,3,4) PWR - OFF, then ОМ | 
O6 | DEU 1(2,3,4) LOAD — LOAD (repeat if reqd) | 


5. When active display appears, 
C2/R11L CRT1(2,3,4) MAJ FUNC — GNC (SM,PL) (as desired) 
If loading from BFS, CRT can be assigned to PASS via PASS GPC/CRT kybd 
entry if desired. However, displays noted above will not be supported 
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BES FSM INDER CREE 6-3 
6.1 AV BAY/CABIN AIR 
6.1a ‘S66 CABIN ҒАМ” — CABIN FAN AP........................................... 6-4 
6.1b “566 AV BAY 1(2,3) TEMP’ — AV BAY TEMP............................................ 6-5 
б.1с “566 AV BAY 1(2,3) FAN’ — AV BAY FANAP......................................... 6-6 
6.1d ‘S66 IMU FN SPD A(B,C) 
‘S66 IMU FAN DP’ — CABIN IMU.................................................. 6-8 
6.2 CABIN ATM 
PRESSURE CONTROL SYSTEM SCHEMATIC................................................... 6-12 
6.2a (вее Note А) - O2(N2) FLOW (| SAM RAMS 6-13 
6.2b (see Note A) CABIN PRESS: Suasana asa gasas unas 6-15 
6.2c “566 CABIN PPO2 A(B) -РРО2 jM Tr 6-21 
6.24 “566 САВ М2 REG P 1(2) — М REG P jp ЕРКЕ ЛЕК КЕЛЕТ ТІЛЕС 6-24 
6.2е “566 CAB O2 REG P 1(2) — O2 REG P I E NR cece A 6-25 
6.2f RESERVED e "--——— E not used 
6.20 “566 САВ М QTY 1(2) МООР ы ЫР ТАЛАЙ ене 6-26 
62h-. (RESERVED: u u и ытар Sua Ga u baa a eu dee Sex not used 
6.21 ‘S66 САВ Н20 N2P 1(2) — H2O TK N2 P UR ie ie eke кыыма 6-27 
6.2] ‘S66 HUMID SEP A(B)’ HUMID SEP V Pera алаа аланы ашын 6-29 
6.3 RESERVED 
6.4 ЕКЕОМ/Н2О LOOP 
EVAPORATORS SCHEMATIC аи T T L A A U AAP neia зыраак Si 6-30 
FREON FLOW SGHEMATIG............ u aa дйн Ta ua a iy enun 6-31 
H2O LOOPS ӚСНЕМАТІС.......................1.2..1 кые Q usr asss енеке некен etana 6-32 
6.4a (see Note А) = EVAP OUT T Т И иы лала ЫЫ Кул 6-33 
6.4b (see Note А) — FREON FLOW LOW ............................... 6-38 
DAC RESERVED: XX; 22222 uu ee ашты ee Ere ee otek ee eee un duces not used 
6.4d ‘S88 FRN PL HX 1(2) — FRN FLOW PROP VLV, 
PIX FLOW о lu oa 6-42 
6.4e “588 FRN AFT CP 1(2) — AFT COLDPLATE FLOW J..................... 6-44 
6.4f “588 FREON QTY 1(2) = ACCUNM Q TY 3o iactis tr Pec ees 6-45 
6.4g “588 EVAP HI LD TEMP’ - EVAP TEMP HI LOAD INBD 
(OUTBD) DUCT(NOZ) i Re OP 6-47 
6.4h ‘S88 EVAP TOP TEMP’ — EVAP TOPPING DUCT T FWD 
(AFT), L(R) Tuis ou ore iy ee л Е 6-48 
6.4i '888 EVAP TOP TEMP' — EVAP TOPPING L(R) NOZ КЕК е 6-49 
6.4j ‘S88 EVAP FDLN T A(B)’ — EVAP FDLN TEMP FWD(MID, 
AFT,TOP,HI LOAD,ACCUM) ШОКЕ 6-50 
GAK RESERVED: eR д en dete ea not used 
6.41 ‘S88 H20 PUMP P 1(2)’ 
'SM2 H20 PUMP P 1(2)’ — H2O PUMP P 1(2) I PERS 6-51 
6.4m “588 H2O PUMP P 1(2) — H20 PUMP AP 1(2) | REDEEM 6-55 
6.4n “588 H2O LOOP 1(2) QTY | .— H20 ACCUM ОТҮ 1(2) [ama ы Ты 6-58 
6.40 “588 H20 LOOP 1(2) FLOW’ – H20 ICH FLOW 1(2) MU res hsec тылып 6-60 
6.4p “588 H2O LOOP 1(2) TEMP’ — Н20 ICH OUT T 1(2) us 
CAB HX IN T 1(2) | 
PUMP OUT T 1(2) Ты Lo aoa g s un ала 6-62 
NOTE A 


The identified MAL represents a support procedure that is entered from other 
procedures or on МСС call 
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ECLS 


o 


ECLS 


o 


6.5 SPLY H20 
SUPPLY H20 SCHEMATIC „ишини дуктан днн иды Да дайа uuu sau uka 6-66 
SUPPLY H2O STORAGE SCHEMATIC........................................... е ее ген нəн е. 6-68 
6:5a: > RESERVED: RR n ТЫН алы ы айкы Бейли рди ГАДЫ not used 
6:50. “RESERVED Ze Sunni ug ener S u S Guy Si ЫЫЫ ЫЕ not used 
6.5с ‘S66 SPLY H2O TEMP’ 
‘S66 WASTE H20 PRES’ 
‘S66 WASTE H20 TEMP’ - WASTE H2O PRESS ТҮ, 
SUPPLY(WASTE) H2O DMP 
LN TW, SUPPLY (WASTE) 
NOZ T A(B) Te Ske d Et S uyo tasa нл 6-69 
6.5d ‘S66 SPLY Н2О PRES’ — H20 SPLY PRESS 41 ................................ 6-71 
6.6 RESERVED 
6.7 EXT A/L 
Ga EXTA HOO NC Tt aquya anu а д оа а ТТТ 6-72 
6.7b с ТЕ САРОНИ ani қы umu ыызы 6-73 
6.8 СО2 
б-баг,”"ЕЕСЕНКМЕР):55сабзанмибамық наа aq loq eee а not used 
6:8b- “S66 CAB PPCO2 = PPOOP аа deiecit eee e gem rus 6-75 
ECLS SSR 
EGLS: SSR*1- "RESERWVED...::: eoe tte rete eto ted not used 
SSR-2 FES CORE FLUSH РКОСЕРОВЕ.............................................. 6-76 
SSR-3 RECONFIG TO ALT PCS SYS (AUTO OPS)............................. 6-78 
SSR-4 H2O LOOP u l San au eis 6-81 
SSR=5- FES RESTAR T из ауын au uu Ын клы aaa ЫЫ o ied 6-83 
SSR-6 CABIN EQUIP PWRDN............................... a. ........... 6-84 
SSR-7 FLASH EVAPORATOR CHECKOLUI......................................... 6-85 
SSR-8 SMALL CABIN-LEAK ISOL......................................................... 6-87 
SSR-9 RAD ISOL КЕСОМЕКҮ...................ә:0.... өр ен к кə ек нее кке. 6-89 
SSR-10 Н20 PUMP OPS VIA СРС................................................... 6-90 
SSR-11 FES FEEDLINE РОНКСЕ,..........м..........2..... өп нн. 6-91 
SSR-12 AV BAY FIRE РЕСОМЕКҮ/КЕСОМЕІС..................................... 6-93 
SSR-13 ON-ORBIT RAD CNTLR SWITCH.............................................. 6-97 
SSR-14 ECLS COMPUTATION INHIBIT ................................................. 6-98 
SSR-15 RESERVED not used 
SSR-16 FREE WATER LEAKING FROM HUM ЅЕР................................ 6-99 
SSR-17 WATER TANK REPRESS/DEPRESS........................................ 6-100 
SSR-18 SMALL SUPPLY Н20 LEAK ISOL............................................. 6-101 
SSR-19 WASTE H20 LEAK ISOL............................................... 6-103 
SSR-20 SMALL SUPPLY H20 LEAK ISOL - WATER TRANSFER 
СОМҒІСУИКАТІОМ..........,,....а..1.....1 6 ə ден нə a гек кенен кенеге кенен. 6-105 
SSR-21 MANUAL RAD BYPASS VALVE CONTROL.............................. 6-107 
ECLS FRP 
ECLS FRP-1 MANUAL CABIN ATMOSPHERE MANAGEMENT .................... 6-108 
FRP-2  POST-FIRE CABIN CLEANUP CONTINUATION....................... 6-109 
FRP-3  FIRE/HAZ SPILL О2СОМТЕО.... +...мин да ннн 6-111 
FRP-4 O2 LEAK CONTROL ..............0..0........ u u кн кн. 6-114 
FRP-5 CABIN AMMONIA CONTAMINATION CLEANUP 
(ISS AMMONIA ІЕАҚ)............ 6-117 


The following Fault Msgs have no corresponding MAL procedures in this book: 


‘S66 CAB HX OUT TEMP’ 


‘S66 VAC VNT N2 TEMP’ 


‘S78 CABIN О2 CONC’ ‘S66 CAB AIRLK PRESS’ 
‘SM1 SMOKE CAB L FD’ 477 EXT АЛ. PRESS’ 
‘SM1 SMOKE CAB R FD’ 477 АЛ VEST DP’ 

‘SM1 SMOKE CAB HX’ ‘177 AL H20 LCG P1(2) 
‘SM1 SMOKE BAY 1(2,3) A(B)’ 477 AL H20 XFER P' 
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BES FSM INDEX 
6.1 AV BAY/CABIN AIR 


6.1a 'SM1CABINFAN' -CABIN FAN AP sene 6-4 
6.10 'SM2 AV BAY TEMP” — AV BAY TEMP... 6-5 
6.1с ‘SM2 AV BAY ҒАМ -АУВАҮҒАМАР.......24...4..46 ыы лыны 6-6 
6.4d “SMT-CABINIMU® = CABIN IMU оаа оода ааыа 6-8 
6.2 CABIN ATM 
626 ‘SM1 CABIN PPO? РРО Мааа tbt e аоДЕ 6-21 
6.4 FREON/H20 LOOP 
644 ‘SMO THRMFRN' —ACCUM QTY 4... 6-45 
6.40 ‘SMO THRM EVAP' -ЕУАР TEMP HI LOAD INBD 
(OUTBD) DUCT(NOZ) Т}.................................. 6-47 
6.4h — EVAP TOPPING DUCT T 
FWD(AFT) PST 0.4. oa ttes debts 6-48 
6.4i — EVAP TOPPING L(R) NOZ ЇУ............................ 6-49 
6.4j — EVAP FDLN TEMP FWD(MID,AFT, 
TOP, HI LOAD,ACCUM) 74................................. 6-50 


The following Fault Msgs have no corresponding MAL procedures in this book: 


SM1 CABIN HX T 
SM2 TEMP 
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AV BAYI 
CABIN AIR 


° 
= 


AV BAYI 
CABIN AIR 


xd 
— 


ECLS 
AV ВАҮ/ 
CABIN AIR 
(F7) 
BACKUP C/W 
ALARM 
(F7) 
S66 CABIN 
FAN 
BFS 
SM1 CABIN 
FAN 
f: 
CABIN FAN AP 
< 4.2 or > 6.8 


(< 2.8 or > 4.88 if 
10.2 ops) 


Nominal Config: 

(L4:K) 

cb AC1 ФВ CAB AIR 
S/C — cl 

cb AC2 CAB FAN B 
(three) — cl 

cb AC3 CAB FAN A 
(three) — cl 

(L4:L) 

cb АС1 ФА CAB T 
CNTLR 1- cl 

cb AC2 ФА CAB T 
CNTLR 2 - cl 

(L1) 

CAB FAN A(B) - 


CNTLR - 1(2) 
CAB TEMP - as 
reqd 
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6.1a 


CABIN FAN AP 


Turn off Cabin 
Fan 


SM SYS SUMM 1 


SM 66 
ENVIRONMENT 
(L1) 


“ CAB FAN А(В)- 
OFF 


(CRTICABFAN [NO 
AP = 0.0 (L) ? 


YES 


Turn on 


alternate Cabin Fan 


(L1) 
“ CAB FAN B(A) — 
ON 


(CRT) CABIN FAN 

AP indicates: 
CABIN FAN 
AP INST FAILURE 


A(B) FAILURE, 
CHECK VLV FOR 
CAB FAN A(B) 
FAILED CLOSED 
OR CHECK VLV 
FOR CAB FAN 
B(A) FAILED 
OPEN 


NORMAL 


Debris trap for 
blockage 
e Perform FILTER 


CLEANING — LEAKAGE OR 


MIDDECK SNSR SHIFTED 
FLOOR (IFM) to LOW 


clean CAB FAN 
Filter 


(CRT) CABIN FAN 
AP normal ? 


CLOGGED 
DEBRIS TRAPS 
CAUSED AIR 
FLOW BLOCKAGE 


VAvionics 


filters 


e Perform FLIGHT 
DECK PORT, 
STBD AND 
MIDDECK 
FILTER 
CLEANING (ЕМ) 


CLOGGED 
LRU FILTER(S) 
CAUSED AIR 
FLOW BLOCKAGE 


AIR DUCT 
BLOCKAGE OR 
SNSR SHIFTED 
HIGH DUE TO 
SLOPE CHANGE 


Turn on both 
Cabin Fans for sleep 


(2) mcc to 


determine exact 
failure 


(5) If check Му 


is failed open, fan 
currently selected is 
the only operational 
fan available 


May be possible 
to find duct leakage 
or blockage by 
checking airflow at all 
inlets and outlets 


(5) This step 
prevents overtemping 
avionics while MCC 
is evaluating failure 


Ө 
Turn on 


original Cabin Fan 


(L1) 

e CAB FAN A(B)— 
ON 

«УСАВ FAN 
В(А)- OFF 

e Monitor flow by 
feel 


(5) 
Г [век ones | 


• Go to CABIN 
EQUIP PWRDN, 
ECLS SSR-6 


Turn on 


original Cabin Fan 


(L1) 

“ CAB FAN А(В)- 
ON 

“ CAB FAN B(A) — 
OFF 
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ECLS 


AV BAY/ 
CABIN AIR 


(F7) 


BACKUP C/W 
ALARM 


(F7) 


566 AV BAY 
1(2,3) TEMP 


SM2 AV BAY 
TEMP 


If: 
AV BAY 1(2,3) 
TEMP > 130 degF 


Nominal Config: 

(L4:G) 

cb AC1 ФА,ФВ,ФС 
AV BAY 1 FANA 
(three) – cl 

cb AC2 ФА,ФВ,ФС 
AV BAY 1 FAN B 
(three) — cl 

cb AC3 ФА,ФВ,ФС 
AV BAY 3 FANA 
(three) — cl 

(L4:H) 

cb AC1 ФА,ФВ,ФС 
AV BAY 3 FAN B 
(three) — cl 

cb AC2 ФА,ФВ,ФС 
AV BAY 2 FANA 
(three) – cl 

cb AC3 ФА,ФВ,ФС 
AV BAY 2 FAN B 
(three) — cl 

(L4:L) 

cb AC1 ®B AV BAY 
25/С-сі 

cb АС2 ФВ AV BAY 
3 S/C -cl 

cb AC3 ФВ AV BAY 


1 FAN B(A) - ON 
2 FAN A(B) - ON 
3 FAN B(A) - ON 


H20 LOOP 
Nominal Config: 
Refer to 6.41 
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6.1b AV BAY TEMP 


SM SYS SUMM 2 
SM 66 
ENVIRONMENT 
Temps high and 


increasing in more 
than one bay ? 


1(2,3) FAN AP 
normal ? 


3 | Air cooling 


(L1) 
AV BAY 1(2,3) 
FANS A,B 
(two) – ON 
(CRT) AV BAY 
1(2,3) TEMP decr ? 


NO 


VH20 cooling 


(L1) 

e Switch H2O 
Loops 

e Wait 5 min 


(CRT)AV BAY 
1(2,3) TEMP decr ? 


NO 


| в |TEMP XDCR 
FAILURE 


оно — | 


(L1) 

е Reconfig AV BAY 
1(2,3) FANS to 
original config 

e Reconfig H2O 
Loops to original 
config 


ES DEGRADED 
H20 LOOP 


EINEN 


• Goto ECLS 
SSR4 [4], 
RECONFIG TO 
ALT H20 LOOP 


DEGRADED 


AIR COOLING OR 
TEMP XDCR 
FAILURE 


Safe avionics 


If MCC not available 
and AV BAY TEMP 
> 130 or on MCC 
GO: 

e Perform DPS 
RECONFIG FOR 
LOSS OF AV 
BAY COOLING 
(ASCENT/ 
ORBIT), GPC 
FRP-7 (DPS) 


ЕСІГІНЕ 


(L1) 

On MCC GO: 

e Reconfig AV BAY 
1(2,3) FANS to 
original config 


Temps can be 
read from meter on 
pnl O1 


(2) эмсс 


determine exact 
failure 
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566 AV BAY 
1(2,3) FAN 


SM2 AV BAY 
TEMP 


If: 
AV BAY 1(2,3) FAN 
AP < 2.5 or > 4.3 
(3.3 if 10.2 ops) 


If Upgraded AV BAY 
FAN: 

AP < 4.5 or > 7.8 
(5.9 if 10.2 ops) 


Nominal Config: 

(L4:G) 

cb AC1 AV BAY 1 
FAN A (three) — cl 

cb AC2 AV BAY 1 
FAN B (three) — cl 

cb AC3 AV BAY 3 
FAN A (three) — cl 

(L4:H) 

cb AC1 AV BAY 3 
FAN B (three) — cl 

cb AC2 AV BAY 2 
FAN A (three) — cl 

cb AC3 AV BAY 2 
FAN B (three) — cl 

(L4:L) 

cb AC1 ®B AV BAY 
25/С-сі 

cb AC2 ФВ AV BAY 
3 S/C – cl 

cb AC3 ФВ AV BAY 
1 S/C - сі 

(L1) 

AV BAY 1 FAN 
B(A) - ON 

AV BAY 2 FAN 
A(B) - ON 

AV BAY 3 FAN 
B(A) - ON 
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ENVIRONMENT 
(CRT) 


AV BAY 1(2,3) FAN 
AP indicates: 


(L1) 
° Aff AV BAY 
FAN — OFF 


(CRT) AV BAY FAN |NO 


alternate fan in aff 
BAY 


(L1) 
* Alt AV BAY 
FAN — ON 


(CRT) AV BAY FAN |YES AV BAY FAN 


AP = 0.0 L’? 


| 9 | (CRT) AV BAY [YES] 10] av BAY FAN 
FAN AP normal ? FAILURE OR ALT 


NO 


6.1c AV BAY FAN AP 


ALARM S/W 
FAULT OR 


(CRE AVERY TRANSIENT 


1(2,3) TEMP = 45 
1? 


© 


AV BAY 1(2,3) 
S/C FAILURE 


в | Turn on both 


fans in aff AV BAY 


(L1) 

“ AV BAY 1(2,3) 
FANS A,B 
(two) — ON 


1(2,3) AP INST 
FAILURE 


AV BAY FAN 
CHECK VALVE 
FAILED OPEN 


©) If AV BAY 1(2,3) 
S/C cb is open, 
VMCC before 
attempting to reset cb 


С) With loss of AP, 
monitor AV BAY 
TEMP. If > 130 degF, 
there is AV BAY 
cooling problem. If 
AV BAY TEMP ~H20 
LP PUMP OUT T, 
this is indication of 
fan failure or duct 
leakage between fan 
and HX 


(3) эмсс 


determine exact 
failure 


Ө) If check valve 
failed open, fan 
currently selected for 
that AV BAY is the 


only operational fan 
available 
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(CRT) AV BAY 
1(2,3) TEMP 
normal 


If 14.7 CABIN 
PRESS: 
AV BAY 1-10 
> AV BAY 2 
AV BAY 3 ~20 
< AV BAY 1 


If 10.2 CABIN 
PRESS: 
AV BAY 1-15 
> AV ВАҮ 2 
AV BAY 3 ~25 
< AV BAY 1? 


12 | For aff BAY 


(CRT) 
AV BAY FAN AP 


or 'L' AIR DUCT 


14 | ЧЕог debris 


LEAKAGE 


e Debris trap for 
blockage 

e Perform LOWER 
EQUIP BAY 
FILTER 
CLEANING (IFM) 


(CRT) AV BAY CLOGGED 

1(2,3) FAN AP DEBRIS TRAP 

within limits ? CAUSED AIR 
BLOCKAGE 


AIR DUCT Safe avionics 


BLOCKAGE e Go to DPS 


RECONFIG FOR 
LOSS OF AV 
BAY COOLING 
(ASCENT/ 
ORBIT), GPC 
FRP-7 (DPS) 
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© VMCC about 
checking AV BAY 
duct integrity after 
completing next step 


©) VMCC about 
performing pwrdn of 
affected bay before 
performing AV BAY 
filter cleaning 
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566 IMU ЕМ 
SPD A(B,C) 


IMU FAN 
Underspeed 


S66 IMU 
FAN DP 
SM1 CABIN 
IMU 


IMU FAN AP < 3.7 
(3.0 if 10.2 ops) or 
> 4.95 (3.8 if 10.2 


ops) 


Nominal Config: 

(014:В) 

cb ММА OI H20 
BYP LOOP 1 
SNSR - cl 

(L4:1) 

cb AC1 IMU FAN A 
(three) — cl 

cb AC2 IMU FAN B 
(three) — cl 

cb AC3 IMU FAN C 
(three) — cl 

(L4:J) 

cb АСЗ ФВ SIG 
CONDR IMU 
FAN - cl 

(L1) 

IMU FAN B(C,A) – 
ON 
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6.1d CABIN IMU 


SM 2 
available ? 
SM 66 
ENVIRONMENT 


IMU FAN B(C,A) 
“р? 


М8 


YES 


| 3 (Ст) Do two [YES (L1) At least 


or more IMU FANS 


have ‘X ? 


| 6 | (CRT) Does 
one IMU Fan 
display 4” and по 
w 9 


| | (CRT) IMU 


FAN AP normal ? 
NO 


М каллы 
N WARNING | 


Soe. та ай 


If IMU Fans off, do 
not operate IMUs 
for more than 30 
min; otherwise, 
IMUs may be 
damaged 


(L1) 
e IMU FAN 
В(С,А)- OFF 


(CRT) IMU FAN 
AP = 0.0 'L' ? 
YES 


one IMU Fan sw in 
ON position ? 


(A,B) SPEED 
SNSR DISCRETE 


FAILED TO NORM 


INDICATION 


10 | CLASS 3 
ALARM S/W 
FAULT OR 
TRANSIENT 


(CRT) IMU 


FAN AP normal ? 


B(C,A) AC2(3,1) 
ФА OR FAN ON 
DISCRETE IS 
LOST 


@ 


NO IMU FAN AP 


INST FAILURE 


(т) if SM 2 not 
available, use BFS 
SYS SUMM 1 to 
monitor IMU FAN AP 


@ Monitor Speed 
Snsr </ for fan failure 
if IMU AP is lost 


FAN B(C,A) 
INADVERTENTLY 
TURNED OFF 


El Turn on 


original fan 


B(C,A) 
ELECTRICAL 
FAILURE 


14 | Switch fans 


(L1) 

* IMU FAN 
C(A,B) - ON 

e IMU FAN 
B(C,A) - OFF 


Turn on 


original fan 
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6.14 (Cont) 


©) Monitor Speed 
Snsr </ for fan failure 
if IMU AP is lost 


Turn on (3) it cb MNA О! 
alternate fan H20 BYP LOOP 1 
SNSR - op, VMCC 
(L1) before attempting to 
e IMU FAN reset cb 
C(A,B) - ON 
Ө Fan currently 
(CRT) selected is the only 
IMU FAN AP 


operational fan 
indicates: available 


IMU FAN AP Turn on (8) wee tor 


INST FAILURE original fan 


proper IMU config 
e IMU FAN 
e IMU FAN 
T" or'H' С(А,В) - OFF 


Inlet screen 


for blockage 


Perform 
MIDDECK 
(OVERHEAD) 
FILTER CLEAN- 
ING (IFM) for 
IMU filter only 


(CRT) IMU FAN AP VES | 23 | CLOGGED Turn on 
normal ? DEBRIS TRAPS original fan 


NO CAUSED AIR 


(L1) 
BLOCKAGE SIMO EAN 


B(C,A) — ON 
e IMU FAN 
AIR DUCT Restore C(A,B) - OFF 
BLOCKAGE cooling 


Go to 
CONTINGENCY 
COOLING - 
IMU (IFM) 
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Switch to third 
fan 


(L1) 
e IMU FAN 
A(B,C) - ON 
e IMU FAN 
C(A,B) - OFF 
(CRT) IMU FAN AP 
normal ? 


NDucts for 


leaks 


e Inspect IMU 
ducting for 
possible leak 

e Unstow Patch Kit 

e Repair duct with 
Aluminum Tape 


(CRT) IMU FAN AP |NO 
normal ? 
YES 


AIR DUCT 
LEAKAGE 
CAUSED LOW 
IMU FAN AP 
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6.1d 


(Cont) 


A(B,C) CHECK 
VLV FAILED OPEN 


IMU FAN AP 
INST FAILURE 


Turn on 


original fan 


(L1) 

e IMU FAN 
B(C,A) - ON 

e IMU FAN 
A(B,C) - OFF 


(CRT) IMU 
FAN AP ‘V’ or 'L' ? 


(L1) Is IMU 
FAN with ‘V in the 
ON position ? 


alternate fan 


C(A,B) - ON 
e IMU FAN 
B(C,A) - OFF 
(CRT) IMU FAN 
С(А,В) V ? 


B(C,A) SPEED 
SNSR FAILURE 


NO 


IMU FAN 


FAILURE 


Switch to 


alternate fan 


(L1) 

* IMU FAN 
C(A,B) - ON 

e IMU FAN 


B(C,A) - OFF 


IMU FAN 
C(A,B) ON 
DISCRETE IS 
FAILED ON 


SPEED SNSR S/C 


FAILURE 


© Monitor Speed 
Snsr </ for fan failure 
if IMU AP is lost 


О Fan currently 
selected is the only 
operational fan 
available 


©) VMCC for 
proper IMU config 
and ops 


(6) If (pnl L4) cb 


АСЗ ФВ SIG 
СОМОВ IMU FAN – 
op, ҮМСС before 
attempting to reset 


(7) Second “566 
CABIN IMU’ msg will 
be generated. This is 
expected as Speed 
Snsr S/C failure will 
affect each IMU Fan 


Turn on 


original fan 


(L1) 

* IMU FAN 
B(C,A) - ON 

e IMU FAN 
C(A,B) - OFF 
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CABIN ATM 


9 
№ 


80/72/60 


1-9 


Г N39/TIV/IVW 


CABIN АТМ 


©9 


PRESSURE CONTROL SYSTEM 
ORBIT 


FREON 
| ООР 1 


$ 24 LB/HR 
2 
ч š pot 
lm. 


[ F P | 
1222 еді ар | | 
ӨРІСІ) 
MOTOWN сно 
PAYLOAD BAY, CABIN H20 TK N2 H20 


REG IN 1 1501 SYS 1 
X | 


ОР ОР MEC 1 OP(CL) H20 REG 1 


2000-3000 20 LB/HR 
e 800 PSI 


un 


[e о ф— ТО PL 
pee ! C6 
L2) EMER 02 019 
02 REG 
А EMER I = 


10 LB/HR 


im " RLF X 
2000-3000 PS 


200 PS 


(L2) N2 
М2 SYS 2 REG 2 
REG IN 
12 LB/HR posti be 
T 03- З PS 100 PSI P › 
йы тыд 
2 
e K we _ 
мы am ^n 
12 LB/HR 02 REG RLF ( 7 LB/HR 
( MOLOW (L2) қ NORM - CNTLR 102) NORM = 3.2 2.25 PSIA 
/ ғо? snsr му - NORM CONTROLS PCS 1(2) EMER = 2.2 4.25 PSIA 
REVERSE - CNTLR 102) (NOT USED) 
)ATF 08/11/06 CONTHOES; RESCUE 48021005. 111. SCHa 1 


From ORB РКТ, 
O2(N2) FLOW 
HIGH/CAB 
P LOW/dP/dT 


O2(N2) FLOW 
> 4.9 Ib/hr 


Nominal Config: 


PPO2 C CAB 
dP/dT — cl 
(O14:D,O15:D) 
cb MNA,MNB 
N2 SPLY 1,2 - cl 
O2/N2 CNTLR 
1,2 — cl 
O2 XOVR 1,2 — cl 
N2 REG INLET 
1,2- cl 
CAB VENT - 
op (O14 only) 
CAB VENT ISOL - 
op (O14 only) 
CAB RELIEF А- 
cl (O15 only) 


O2 EMER - op 
CAB RELIEF B — 
cl 

(ML86B:D) 

cb MNA,MNB MMU 
GN2 SPLY ISOL 
VLV А,В — op (if 
flown, — cl) 

(С5) 

DIRECT O2 viv — 
CL 


(C6) 
LEH O2 1,2,3,4 viv 


LEH O2 SPLY viv 
(two) — OP 


(L1) 
H20 ALT PRESS - 
CL 


(L2) 

САВ RELIEF А,В — 
ENA (tb-ENA) 

CAB VENT ISOL - 
CL (tb-bp) 

CAB VENT — CL 
(tb-bp) 

O2 SYS 1,2 SPLY — 
OP (tb-OP) 

O2 EMER - CL 
(tb-bp) 

N2 SYS 1,2 SPLY - 
OP (tb-OP) 

N2 SYS 1,2 REG 
INLET — OP 
(tb-OP) 

O2 XOVR SYS 1,2- 
OP 

O2/N2 CNTLR VLV 
SYS 1(2) - AUTO 
SYS 2(1) - CL 
If 10.2 psi ops, 

SYS 1- OP 
SYS2- CL 


(Cont in notes 
column) 


09/24/08 


6.2a 


(9 


5М 66 
ENVIRONMENT 


O2(N2) FLOW 7 


LEAK IN PL 
O2 SYS 1(2). PL 
O2 SPLY NO 
LONGER 
AVAILABLE 


САВІМР «13.8 [YES 
(10.0) psi ? 625 6 | 


МО 


(СЕТ) 
CABIN Р incr ? 


NO YES 


) 
e O2/N2 CNTLR 
VLV SYS 1(2) – 
) 


CL 
N2 FLOW 1(2 
decr ? 

NO YES 
LEAK IN 


O2/N2 SYS 1(2) 
COMMON 
MANIFOLD 


14 | Isolate leak 


(MO10W) 
“ O2 REG INLET 
SYS 1(2) vlv - 

CL 


|а | 


e Goto 
RECONFIG TO 
ALT PCS SYS, 
ELCS SSR-3 


Procedure should 
be expedited to 
prevent exceeding 
25.0% O2 for 14.7 
psi ops or 28.5% for 
10.2 psi ops 


(MO10W) 
“ O2 REG INLET 
SYS 1(2) viv — 

CL 


O2 FLOW 1(2) 
decr ? 


YES 


02 REG 1(2 
SHIFTED HIGH 


OR LEAKING, OR 
REG RLF VLV 
LEAK, OR LINE 
LEAK 
DOWNSTREAM 
OF О2 
REGULATOR 


If spacelab flown 
and ASCS in 
control: 

e Goto 
CONFIGURE 
FOR ORBITER 
PCS (SLM OPS, 
ECLSS) 


«УМСС for P&I 
changes to 
repress 
procedure 


(MO10W) 
«ҮРІ. O2 SYS 1(2) 
vlv — CL 


(CRT) O2 FLOW 
1(2) decr ? 


SYS 1(2) 
MANIFOLD 
BETWEEN O2 
REG INLET VLV 
AND O2 FLOW 
DUCER 


(L2) 

e O2 SYS 1(2) 
SPLY — CL 
(tb-CL) 

“ O2 XOVR SYS 
1(2)- CL 


Use numbers in 
parenthesis for 10.2 
psi cabin ops 


@ PCS activated 
MET 3:00. Systems 
switched at mid flight 


Nominal Config: 
(ORBIT Cont) 
РРО2 SNSR/VLV – 
NORM 
(R13L) 
MMU GN2 SPLY 
ISOL VLV А,В — 
CL (tb-CL) 
(MO10W) 
14.7 CAB REG 
INLET SYS 1 (SYS 
2)- ОР 

INLET SYS 2 (SYS 
1)— CL 

If 10.2 psi ops, 14.7 
CABIN REG 
INLET SYS 
1,2 — CL 

O2 REG INLET SYS 
1(SYS 2) – 
OP(CL) 

PL O2 SYS 1,5Ү5 2 
viv — CL 

PL М2 SYS 1,SYS 2 
viv — CL 

О2 EMER vlv — CL 

H20 TK N2 REG 
INLET SYS 1(SYS 
2) viv — OP(CL) 

H20 ТК М2 ISOL 
SYS 1, SYS 2 – 
OP 

М2 XOVR vlv — CL 

PPO2 CNTLR SYS 
1, SYS 2 - NORM 

(ML31C) 

VAC VENT ISOL 
VLV BUS SEL - 
MNA 

VAC VENT ISOL 
VLV CNTL - OP 
(tb-OP) 

(Middeck FLR) 

EMU O2 ISOL 
VLV - CL 

CAB PURGE VLV - 
CL 


CAB PURGE ISOL 
VLV - CL 

(WCS) 

VAC VLV - OP 


SPACEHAB 
(If flown) 
Nominal Config: 


SM 215 SH ECS 


PPRV ISOL VLV 1,2 


CAB DEPRESS VLV 
ARM tb — bp 
NOT CLOSED 
tb — bp 
(FWD BKHD) 
CAB DEPRESS 
VLV - cl 
NPRV covers 
(two) — cl 
(OVERHEAD) 
EXP VENT viv - cl 
(if flown) 
NPRV covers 
(two) — cl (if flown) 


MAL/ALL/GEN J 


6.2а 


18 | О2(М2) FLOW 
1(2) «0 Ib/hr or 'L' ? 


(MO10W) 

«ҮРІ. O2(N2) SYS 
1(2) - CL 

O2(N2) FLOW 1(2) 

decr ? 


O2(N2) 
FLOW SYS 1(2) 
XDCR FAILURE 


ГИ 


e Goto 
RECONFIG TO 
ALT PCS SYS, 
ECLS SSR-3 


(MO10W) 
«ҮРІ. № SYS 1(2) 
VLV - CL 


N2 FLOW 1(2) 
decr ? 
YES 


LEAK IN 


PAYLOAD N2 SYS 
1(2) LINE. PL N2 
SPLY NO 
LONGER 
AVAILABLE 
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(MO10W) 

e 14.7 CAB REG 
INLET SYS 1(2) 
viv — OP 


CAB P > 14.9 psia 
and incr ? 


14.7 psi CAB 
REG SYS 1(2) 
SHIFTED HIGH 


(MO10W) 
• 14.7 CAB REG 
INLET SYS 

1(2) - CL 


e Goto 
RECONFIG TO 
ALT PCS SYS, 
ECLS SSR-3 


LEAK IN PL 
O2(N2) SYS 1(2) 
LINE. PL O2(N2) 
SPLY NO 
LONGER 
AVAILABLE 


(MO10W) 
e H20 TK М2 REG 
INLET SYS 
1(2) — CL 


N2 FLOW 1(2) 
decr ? 


17 | Leak source 


If PL O2 leak, 
Spacelab flown and 
ASCS in control: 

e Perform 
CONFIGURE 
FOR ORBITER 
PCS (SLM OPS, 
ECLSS) 


e If PLN2 leak >> 


cabin leak 


(ML31C) 
e VAC VENT ISOL 
VLV CNTL — CL 


O2(N2) FLOW 1(2) 
decreasing to ~ 3 


LB/HR ? • Goto SMALL 


CABIN-LEAK 
ISOL, ECLS 
SSR-8 


• Go to SMALL 
CABIN-LEAK 
ISOL, steps 1, 4, 
8, 13 ECLS 
SSR-8 


10.2 psi ops? |YES Did anomaly 
occur on PCS 


SYS 1? 


Did anomaly 
occur on active 


PCS? 


34 | Remain in 
current PCS config 


«ҮМСС regarding 


midflight PCS [36] "m 

a 36 | Remain in 
1(2) confi 
(2) 9 current PCS config 


e MCC for P&I 
changes to 
repress 
procedure 


LEAK IN N2 

SYS 1(2) (L2) 
MANIFOLD e N2 SYS 1(2) 
BETWEEN N2 REG INLET — 
FLOW DUCER, CL (tb-CL) 
H2O REG INLET 

VLV, О2/М2 CNTLR 

VLV, AND P/L N2 


e Go to 
RECONFIG TO 
ALT PCS SYS, 
ECLS SSR-3 


(3) May take 
several min to see 
change in cabin 
pressure 


Vacuum vent 
isolation vlv orifice 
flows approx 3.0 
+ 0.25 Ib/hr when 
closed. If leak rate is 
less than 3.25 Ib/hr, 
then leak could still 
be in vacuum vent 
line 
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BACKUP C/W 
ALARM 


(F7) 
S66 CABIN 
PRES 


SM1 CABIN 
PRES 


CABIN PRES 
< 13.8 (10.0) psia 
> 15.2 (10.6) psia 


Nominal Config: 
(ORBIT) 
Refer to 6.2a 
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6.2c| 1 | 


SM 66 
ENVIRONMENT 
SM SYS SUMM 1 


CABIN P indicates: 


SYS 1(2) active 
(orbit config) before 
C/W alarm ? 


METABOLIC O2 
CONSUMPTION 
CAUSED LOW 
CABIN PRESS 


6.2b CABIN PRES 7}, 


From ORB PKT, 
O2(N2) FLOW 
HIGH/CAB 

P LOW/dP/dT 


| 2 |5м2 


available ? 
YES 


Equalize Airlk 


press via 
Equalization vlv: 


If Inner Hatch CL: 

e AIRLOCK 
HATCH — 
INNER HATCH 

e Equalization vlv 
caps (two) — 
remove 

e\Equalization viv 
(two) - NORM 
(Wait ~ 2 min) 

e Equalization vlv 
caps (two) — 
capped 


SM 66 
ENVIRONMENT 


Airlk P ~ Cabin P ? 


PRESS XDCR 
FAILURE 


e Use AIRLK P or 
EXT A/L PRESS 
as backup to 
CABIN P 


“ Go to PCS 1(2) 
CONFIG (ORB 
OPS, ECLS) 


Cabin Press 
> 16.0 psia ? 


YES |NO 


PRESS XDCR 
FAILURE 


e Perform ECLS 
COMPUTATION 
INHIBIT, ECLS 
SSR-14, Table B 
and Table C 


e Use AIRLK P or 
EXT A/L PRESS 
as backup to 
CABIN P 


O2/N2 SYS 1 
CNTLR FAILURE 


Is PCS SYS 1 
active ? 


G| | 


(MO10W) 

«14.7 САВ REG 
INLET SYS 
1(2)- OP 


e Go to ECLS 
COMPUTATION 
INHIBIT, ECLS 
SSR-14, Table B 
and Table C 


This procedure 
should only be 
entered directly for 
CAB P Î 


Cabin Press 
Relief vlvs crack at 
15.5 psid. Full flow at 
16.0 psid 


Use number in 
parenthesis for 
10.2 psia cabin ops 


©) VMCC to 
determine exact 
failure. Suspect snsr 
yielding alarm 


Unless failure is 
linear shift of Xdcr 
reading, loss of cabin 
pressure Xdcr 
causes loss of BFS 
BU dP/dT software 
computation 


(6) This step is 
accomplished after 
SM 2 becomes 
available 
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6.2b 


(Cont) 
6.2c| 18 | 


20 |SM 2 
available ? 


VO2 blockage 


іп O2 manifold 


(MO10W) 

«114.7 CAB REG 
INLET SYS 1(2) 
viv — OP 


(L2) 
e O2/N2 CNTLR 
vlv 1(2) - OP 


(CRT) N2 FLOW 


14.7 psi CAB 
12)? 


REG SYS 1(2) 
FAILED LOW 


O2 REG SYS 
1(2) FAILED LOW 
OR BLOCKAGE IN 
O2 SPLY 1(2) 
MANF 


«10.2 psi 
maintenance 
time 

Is 10.2 psi 

maintenance time 


Бе enne tt within limits ? 


possible leak 
downstream of 
O2(N2) Flow 
Хасг 


(CRT) O2(N2) 
FLOW 1(2) 
> 0.1 Ibm/hr ? 


Go to SMALL 
CABIN LEAK 
ISOL, ECLS 
SSR-8 


> 3.5 (2.9) psi 
and/or increasing ? 


CAUTION 


Procedure should 
be expedited 

to prevent 
exceeding 25% O2 
for 14.7 psi ops or 
28.5% for 10.2 psi 
ops 


MANIFOLD OR 
CABIN PRESS 
XDCR FAILURE 
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ES | 22 | ҮО2 blockage 
in O2 manifold 


(MO10W) 

«114.7 CAB REG 
INLET SYS 1(2) 
viv — OP 


(L2) 

e O2/N2 CNTLR 
vlv 1(2) - OP 
(CRT) N2 FLOW 

1(2) 47? 


BLOCKAGE 
IN O2 MANIFOLD 


PRESS XDCR 
FAILURE OR 
O2/N2 SYS 1 
CNTLR FAILURE 


“ Go to 10.2 PSI 
MAINTENANCE 
(EVA OPS) 


(L2) 

e № SYS 1,2 REG 
INLET (two) — 
CL (tb-CL) 


«ҮМСС for 
reopening of N2 
REG INLET vivs 


If 10.2 psi ops: 
«УМСС for P&I 
changes to 

10.2 psi 
maintenance 
and repress 
procedures 


e Go to 
RECONFIG TO 
ALT PCS SYS, 
ECLS SSR-3 


NO 14.7 psi 
CABIN REG SYS 
1(2) FAILED LOW 


e Use AIRLK P or 
EXT A/L PRESS 
as backup to 
CABIN P 


«ҮМСС for 
possible 
modifications to 
10.2 psi Cabin 


e Go to ECLS 
COMPUTATION 
INHIBIT, ECLS 
SSR-14, Table B 
and Table C 


Reduce 


CABIN P 


Perform 
RECONFIG TO 
ALT PCS SYS, 
(14.7 PSI OPS) 
ECLS SSR-3 
(10.2 PSI OPS) 
ECLS SSR-3 [6] 


Go to ECLS 
COMPUTATION 
INHIBIT, ECLS 
SSR-14, Table B 
and Table C 


Cabin Press 
Relief vlvs crack at 
15.5 psid. Full flow at 
16.0 psid 


Use number 
in parenthesis for 
10.2 psia cabin ops 


(7) it Airlk P 
equaled Cabin P 

in block [4]. then 
failure is leak in N2 
Manf. If Airlk P 
unavailable (no SM 
2), N2 Manf leak 
must be assumed 
until confirmed by 
MCC 


If N2 needed, 
opening N2 SYS 1,2 
REG INLET could 
feed possible leak 
into cabin 
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Determine 
O2 leak source 
upstream of 
O2 flow Xdcr 


If bleed orifice 

installed: 

(MO69M) 

e Remove bleed 
orifice 

e LEH O28- CL 

(L2) 

e O2 XOVR SYS 
1,2 (two) - CL 

(CRT) CABIN P 


and/or PPC2 still 
incr ? 


(CRT) CABIN P 
and/or РРО2 still 
incr ? 


O2 SYS 2(1) 
SPLY LINE LEAK 
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6.2b (Cont) 


NO Isolate LEH 
Manifold 


(AW82B) 

«УЕМУ 1,2 
OXYGEN 
(two) — CL 


(MIDDECK FLR) 
eVEMU 02 ISOL 
VLV — CL 


(C5) 
eVDIRECT O2 
vlv - CL 


(C7) 

e LEH O2 SPLY 
1,2 vlv (two) — 
CL 


(L2) 
e O2 XOVR SYS 
1- OP 


(CRT) CABIN P ES 
and/or PPO2 incr ? 
NO 


ES O2 SYS 1(2) 
SPLY LINE LEAK 


(L2) 
“ O2 XOVR SYS 
1(2)- OP 


LEAK IN 02 
LEH/EMU 
MANIFOLD LINES 


(L2) 

e O2 SYS 1(2) 
SPLY — CL 
(tb-CL) 

e O2 SYS 2(1) 
SPLY - OP 
(tb-OP) 

“ O2 XOVR SYS 
2(1) - OP 


(L2) 
e O2 XOVR SYS 
1- CL 


(C7) 

e LEH O2 SPLY 
1,2 viv (two) — 
OP 


Reduce Cabin 
P 


Go to 
RECONFIG TO 
ALT PCS SYS, 
(14.7 PSI OPS) 
ECLS SSR-3 
(10.2 PSI OPS) 
ECLS SSR-3 [6] 


If 10.2 psi ops: 
e MCC for P&I 
changes to 

10.2 psi 
maintenance 
and repress 
procedures 


Му normally 
closed except from 
pre-EVA PREP/ 
POST-EVA PREP 


O2 XOVR vivs 
must be reopened to 
supply oxygen to 
LEH O2 vlvs, EMU 
O2 vlvs, or DIRECT 
O2 viv. NMCC 
before taking this 
action 
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е Determine which 
previous steps 
isolated leak 

Did isolating either 

CAB RELIEF viv 

stop leak ? 


Did verifying 
CABIN VENT vivs 
stop leak ? 


Determine 
where leak is in 
vacuum vent line 


(WCS) 
e VAC VLV - CL 
«ҮМСС for dP/dT 


GND reported 
dP/dT = .000 ? 


6.2b 


(Cont) 


ES LEAKING 


POSITIVE PRESS 
RELIEF VLV 


(L2) 

“ CAB RELIEF A,B 
(two) — ENA 
(tb-ENA) 


LEAKING 
CABIN VENT 
VLVS AND/OR 
VLVS NOT IN 
PROPER CONFIG 


If 14.7 psi ops: 

(MO10W) 

«14.7 САВ REG 
INLET SYS 
1(2)- OP 


VACUUM VENT 
LINE UPSTREAM 
OF WCS VAC VLV 


eVEMU drain for ext line leak 


If no internal airlock: 
(WCS) 


e Remove urinal hose at hose block 

e Remove hose block and filter 

* Using finger or Gray Tape, block center 
hose in hose block (EMU drain) 


GND reported dP/dT = .000 ? 


LEAK IN 


VACUUM 

VENT LINE 
DOWNSTREAM 
OF WCS VAC VLV, 
UPSTREAM OF 
VAC VENT ISOL 
VLV 
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63 | LEAK IN EMU 
DRAIN LINE 
OVERBOARD 


EINEN 


(L2) 

“ CAB RELIEF A,B 
(two) — ENA 
(tb-ENA) 


If 14.7 psi ops: 

(MO10W) 

«14.7 САВ REG 
INLET SYS 
1(2) - OP 


(WCS) 
e VAC VLV - OP 


Reenable 

NON-LEAKING 
VLV ONLY with 
following step 


(L2) 

“ CAB RELIEF 
А(В)- ЕМА 
(tb-ENA) 


If 14.7 psi ops: 

(MO10W) 

«14.7 САВ REG 
INLET SYS 
1(2)- OP 


Disconnect 


EMU drain QD 


(WCS) 
Remove kickplate 
Locate EMU drain 
hose (left center 
of QD row) 
Disconnect QD 
Reinstall hose 
block, filter, urinal 
hose 


Ф), MCC is reqd to 
determine if leak is 
isolated. Leak rate 
thru VAC Vent Isol viv 
~3 Ib/hr 

(dP/dT = -0.004) 


(12) EMU drain is 
lost 


(9 By isolating 
cabin leak with VAC 
VENT ISOL VLV 
CNTL, hydrogen 
entrapment in 
vacuum vent line 
could create 
hazardous condition. 
VMCC for impacts of 
leaving this viv 
closed 
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6.2b (Cont) 


67 | Isolate O2 leak 


(C7) 
* LEH O2 SPLY 1 


(CRT) CABIN P 
and/or PPC2 still 


iner? e LEH O2 SPLY 1 


vlv — CL 
e LEH O2 SPLY 2 
vlv — ОР 


(CRT) CABIN P 
and/or PPO2 still 
incr ? 


LEH O2 SPLY 
REG 1 SHIFT, 
RELIEF VLV 
FAILURE, LINE 
LEAK, OR BLEED 
ORIFICE LEAK 


(MIDDECK FLR) 
e EMU 02 ISOL 
VLV ОР 


(CRT) CABIN P 


and/or РРО2 incr ? O2 SPLY LINE 


DOWNSTREAM 
OF ISOL VLV 


LEH O2 SPLY 
REG 2 SHIFT, 
RELIEF VLV 
FAILURE, LINE 
LEAK, OR BLEED 
ORIFICE LEAK 


Remain in 


current PCS config 


«УМСС for P&I 
changes to 
repress 
procedure 


occur on active e Perform 


PCS ? RECONFIG TO 
ALT PCS SYS, 
(14.7 PSI OPS) 
ECLS SSR-3 
(10.2 PSI OPS) 
e Remain on ECLS SSR-3 
current PCS 
«ҮМСС regarding 
Mid Fit PCS 1(2) 
Config 
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LEAK IN 
COMMON LEH 02 
SPLY LINE 
BETWEEN CK 
VLVS AND LEH 
PNLS 


(MIDDECK FLR) 
“ EMU O2 ISOL 
VLV -CL 


On MCC GO, 
reestablish Bleed 
Orifice Flow 


(MO69M) 

e Reinstall Bleed 
Orifice 

e LEH O28 - OP 


(C7) 
e LEH O2 SPLY 2 
vlv — CL 


If 10.2 psi ops: 
«ҮМСС for P&I 
changes to 

10.2 psi 
maintenance 
and repress 
procedure 


Reduce 


CABIN P 


e Goto 
RECONFIG TO 
ALT PCS SYS, 
(14.7 PSI OPS) 
ECLS SSR-3 
(10.2 PSI OPS) 
ECLS SSR-3 


Possible loss of 


O2 Supply to EMUs 
or O2 transfer to 
ISS 
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6.2b 


troubleshooting 
check interlock 


(WCS) 

«ҮНове stowed in 
cradle 

MODE - AUTO 

e Gently attempt to 
pull up Commode 
Control (CCH) 


CCH able to соте [YES 
up ? 


NO 
E 


(WCS) 

e MODE- 
COMMODE/ 
MANUAL/EMU 

e COMMODE 
CNTL — UP 

e Gently attempt to 
rotate WCS 
MODE to AUTO 


Will WCS MODE YES 
move to AUTO ? 


NO 


| 86 | Check/clean 


Slide Valve 


e Slide viv for 
debris or seal 
cracks 

e Clean any debris 
and report seal 
cracks 

eYCOMMODE 
CNTL - UP 

e Cycle Commode 
Control back and 
forward five times 


Check for leak 
isolation 


(WCS) 

• COMMODE 
CNTL - OFF 
(back, down) 

e MODE - AUTO 

e VAC VLV - OP 


(ML31C) 

e VAC VENT ISOL 
МІУ СМТ - OP 
(tb-OP) 


NO 
Is dP/dT « .006 ? 


YES 


ISOLATED 
LEAK THRU 
SLIDE VLV 


09/24/08 


(Cont) 


e Continue normal 


INTERLOCK 
FAILURE 


and go to Manual 
Ops 


(WCS) 

e VAC VLV - CL 

e Goto WCS 
FAILED 
COMMODE 
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(19 ССН has range 
of travel in which 
path to vacuum and 
cabin can be open 
simultaneously. 

Slow or incomplete 
extension of CCH 
may therefore result 
in cabin leak 


Maintaining 
VAC VLV - CL to 
EOM may cause 
odor buildup due to 
inability to vent wet 
trash overboard 
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ECLS 


CABIN 
ATM 
(F7) 
BACKUP C/W 
ALARM 
(F7) 


S66 CABIN 
PPO2 A(B) 


SM1 CABIN 
PPO2 


PPO2 A(B) (2) 


< 2.70 (2.55) psia 
> 3.60 (2.90) psia 


Nominal Config: 
(ORBIT) 
Refer to 6.2a 


09/24/08 


6.2с 


increasing in 
addition to PPO2 


PRESS J, PPO2 A 
+, and PPO2 B 
normal ? 


SM SYS SUMM 1 


SM 66 
ENVIRONMENT 


(CRT or 01) 
PPO2 A(B): 


РРО2 A reading 
different than PPO2 
B (> 0.15 psi) 


Both low 
Both high 


Manually 


change vlv position 


(L2) 
e O2/N2 CNTLR 
VLV SYS 1(2) – 
С 


ОР 
(CRT) O2/N2 CNTL |YES 
VLV 1(2) — N2 ? 

N 


2 
О 


CNTLR VLV SYS 
1(2) FAILURE 


N2 REG 1(2) 
FAILURE 


e Go to 
RECONFIG TO 
ALT PCS SYS, 
ECLS SSR-3 
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@ If prior to 


performing on-orbit 
PCS config, low 
PPO2 could be 
caused by PCS 14.7 
CABIN REGS — CL. 
After PCS config for 
Orbit Ops only one 
system active with 
РРО2 A tied to PCS 
1 and PPC2 B tied to 
PCS 2. For 10.2 psi 
ops SYS 1 nominally 
configured to flow N2 
and SYS 2 C2, with 
both 14.7 CAB 
REGS - CL 


Use number 
in parenthesis for 
10.2 psia cabin ops 


(з) O2/N2 CNTLR 
VLV flows N2 in OP 
position, and O2 in 
CL position 


CAUTION 


(CRT) 

e Monitor lowest 
reading of PPO2 
SNSR А,В. If 
either PPO2 A or 
B « 2.50, don 
QDM 


о | 10.2 psi ops ? 
YES NO 


RECONFIG TO 
ALT PCS SYS, 
ECLS SSR-3 


PCS with reverse 
РРО2 Спі 


(L2) 

e PPO2 
SNSRIVLV - 
REV 

e O2/N2 CNTLR 
VLV SYS 1(2) — 
AUTO 
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6.2c 


17 | SM2 
available ? 


CAB P < 14.5 ? 


NO 


Determine if 
cntl viv failed 


(L2) 

e O2/N2 CNTLR 
МІУ SYS 1(2) – 
CL 


(CRT) O2 FLOW 
SYS 1(2) > 0.0? 


30 | VAuto function 


(L2) 

e PPO2 
SNSR/VLV - 
REV 

e O2/N2 CNTLR 
VLV SYS 1(2) – 
AUTO 


(CRT) O2 FLOW 
SYS 1(2) still 
>0.0? 


FAILURE IS 
INDETERMINATE 
AT THIS TIME 
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(С 
МУ 1(2) - 02? 


FLOW SYS 1(2) 
>0.0? 


INDETERMINATE 
AT THIS TIME 


PPO2 CNTLR 
1(2) FAILURE 


e Goto 
RECONFIG TO 
ALT PCS SYS, 
ECLS SSR-3 


(3) 
Determine if 


cntl viv failed 


(L2) 

e O2/N2 CNTLR 
VLV SYS 1(2) - 
CL 


(CRT) O2/N2 CNTL [YES 


МУ 1(2) - 02? 


CNTLR VLV SYS 
1(2) FAILURE 


e Goto 
RECONFIG TO 
ALT PCS SYS, 
ECLS SSR-3 


CNTLR VLV SYS 
1(2) FAILURE 


e Goto 
RECONFIG TO 
ALT PCS SYS, 
ECLS SSR-3 


in orbit config before 
C/W alarm ? 


14.7 psi 


CABIN REG SYS 
1(2) FAILED LOW, 
OR 02 REG SYS 
1(2) FAILED LOW, 
OR BLOCKAGE IN 
O2 SPLY 1(2) 
MANIFOLD 


e Goto 
RECONFIG TO 
ALT PCS SYS, 
ECLS SSR-3 
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PPO2 CNTLR 
1(2) FAILURE 


Use same 


PCS with reverse 
РРО2 Спі 


(L2) 

e PPO2 
SNSRIVLV - 
REV 

e О2/М2 CNTLR 
VLV SYS 1(2) – 
AUTO 


33 | METABOLIC 
O2 CONSUMP- 
TION CAUSED 
LOW CABIN 
PRESS/PPO2 


“ Go to (14.7 PSI 
OPS) ECLS PCS 
1(2) CONFIG 
(ORB OPS, 
ECLS) 

or 
(10.2 PSI OPS) 
10.2 PSI 
MAINTENANCE 
(EVA) 


(з) O2/N2 CNTLR 
VLV flows N2 in OP 
position, and O2 in 
CL position 


(4) Cabin P is 
within no flow region 
on cabin regulator. 
VMCC for further 
troubleshooting of 
that system 


(5) Either Cabin P 
is within no flow 
region on cabin 
regulator or lost 
AUTO function on 
O2/N2 CNTL VLV. 
VMCC for further 
troubleshooting of 
that system 
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39 | SM2 
available ? 


CAUTION 


(CRT) 

e Monitor lowest 
reading of PPO2 
SNSR A,B. If 
either PPO2 A or 
B < 2.50, don 
QDM 


PPO2 SNSR A(B) 
FAILURE 


SM SYS SUMM 1 
CAB P > 14.9 ? 
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(CRT) PPO2 B(A) 
Aff PPO2 SNSR SNSR FAILED 


A(B) approx equal STATIC (WITHIN 


PPO2 A(B) 
SNSR FAILED 


HIGH/LOW (OUT 
OF LIMITS) 


(3) 
Determine if 


cntl viv failed 


(L2) 

e O2/N2 CNTLR 
МІУ SYS 1(2) – 
ОР 


(CRT) М2 FLOW 
SYS 1(2) > 0.0 ? CNTLR VLV SYS 


1(2) FAILURE 


O2 FLOW SYS 1(2) 
>0.0? 


54 | 14.7 psi 
CABIN REG 1(2) 
FAILURE 


CABIN PRESS 
> 14.5 psia ? 


FAILURE IS 
INDETERMINATE 
AT THIS TIME 
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CAUTION 


Monitor good 
PPO2 Snsr A(B), 
C. If PPO2 drops 
below 2.50 psi, 
don QDM 


controls PPO2: 


(L2) 

e PPO2 
SNSR/VLV - 
REV 


e Goto ECLS 
COMPUTATION 
INHIBIT, ECLS 
SSR-14, Table A 


• Goto 
RECONFIG TO 
ALT PCS SYS, 
ECLS SSR-3 


CNTLR VLV SYS 
1(2) FAILURE OR 
N2 SYS 1(2) 
FAILURE 


e Go to 
RECONFIG TO 
ALT PCS SYS, 
ECLS SSR-3 


(з) O2/N2 CNTLR 
VLV flows N2 in OP 
position, and O2 in 
CL position 


(4) Cabin P is 
within no flow region 
on cabin regulator. 
VMCC for further 
troubleshooting of 
that system 


Monitor systems 
performance on 
Reverse snsr. If 10.2 
psi operations, 
performance of snsr 
cannot be 
determined until 
cabin repressed and 
initiation of Auto PCS 
control. If Reverse 
snsr does not control 
PPO2 properly, 
VMCC regarding 
Manual Cabin ATM 
Management 


@ Only MCC can 
determine exact 


failure. Suspect snsr 
yielding alarm. MCC 
will determine 
whether to go to 
REVERSE on PPO2 
SNSR/VLV 
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6.24 N2REGP Т 


(т) If PL N2 line in 
use, VMCC for 
further isolation 


S66 CAB N2 
REG P 1(2) SM 66 
ENVIRONMENT 


Compare with 
N2 REG P 1(2) 
> 260 psia alternate N2 REG P 


< 150 psia АСВ 
(MO10W) 
e N2 XOVER viv — 


Nominal Config: ОР 


(ORBIT) (CRT) NO N2 REG P 
Refer to 6.2a N2 REG P 1(2) 1(2) XDCR 


agrees with N2 FAILURE 
REG P 2(1) ? 


(L2) (MO10W) 
• № SYS 1(2) e М2 XOVER viv - 
REG INLET – CL 
CL (tb-CL) 
„ O2/N2 CNTLR 
VLV SYS 1(2) - 
CL 


(MO10W) 

* N2 XOVER vlv — 
CL 

e H2O TK N2 REG 
INLET SYS 1 
(SYS 2) vlv — CL 

«ҮР! М2 SYS 1 
(SYS 2) vlv — 
CL 


(CRT) 
N2 REG P 1(2) 
stabilize ? 


Did anomaly 
occur on PCS 
SYS 1? 


occur on active “Сою 


PCS ? RECONFIG TO 
ALT PCS SYS, 
ECLS SSR-3 


11 | Remain оп 
current PCS 


«ҮМСС regarding 
mid-flight PCS Remain in 
1(2) config current PCS config 


e MCC for P&I 
changes to 
repress 
procedure 
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62е O2REGPT 


Cabin press 
must drop low 
enough to open 14.7 
psia CABIN REG and 
bleed O2 Line 


566 CAB O2 Bleed down (2) High 02 REG P 
REG P 1(2) O2 pressure line could possibly be 


(L2) caused by spec 


O2 REG P 1(2) • О2/М2 CNTLR leakage through 
> 145 psia VLV SYS 1(2)- regulator 


s= (з) For 10.2 psi 
(MO10W) ops, O2 will be 


Nominal Config: е O2 REG INLET supplied as reqd, via 
(ORBIT) SYS 1(SYS 2) the direct O2 viv 
Refer to 6.2a vlv - CL 
e 14.7 САВ REG 
INLET SYS 1 
(SYS 2) vv - 
OP 
e 14.7 САВ REG 
INLET SYS 2 
(SYS 1) vlv - CL 


If bleed orifice 

installed: 

(MO69M) 

e LEH O28 vlv — 
CL 


O2REGP 1(2) |мо O2 REG P 
-15.0 psi ? 1(2) XDCR 
FAILURE 


O2 REG 1(2) If bleed orifice 
SHIFTED HIGH installed: 
) 


(MO69M 
e LEH O2 8 viv - 
ОР 


10.2 psi ops ? Remain in 
current PCS config 


«УМСС for P&I 
changes to 
repress 
procedure 


ЕЗ Did anomaly 


occur on active e Goto 
PCS? RECONFIG TO 


ALT PCS SYS, 
ECLS SSR-3 

ЕЗ Remain оп 

current PCS 


«ҮМСС regarding 
mid-flight PCS 
1(2) config 
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566 САВ М2 
ОТҮ 1(2) 


М2 QTY SYS 1(2) 
< 100 (two tk sys) 
< 150 (three tk sys) 
< 200 (four tk sys) 


Nominal Config: 
(ORBIT) 
Refer to 6.2a 
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6.29 N2QTY4 


N2 QTY low in |NO PRESS OR 

both sys ? TEMP/XDCR 
USED IN QTY 
COMP FAILED OR 


SHIFTED 


(ML86B:D) 

• cb MNA,MNB 
MMU GN2 SPLY 
ISOL VLV А,В 
(two) — cl 


(R13L) 

«ҮММО GN2 SPLY 
ISOL VLV A,B 
(two) — CL 


i NO | 6 | LEAK IN 
N2 QTY still MMU GN2 SPLY 
decreasing ? LINE 


YES 


8| Attempt LK isol 


(ML86B:D) 

• cb MNA,MNB 
MMU GN2 SPLY 
ISOL VLV A,B 
(two) — op 


(L2) 

e N2SYS 1 
SPLY — CL 
(tb-CL) 

“ N2 SYS 2 REG 
INLET — CL 
(tb-CL) 


Nz QTY 1 А ES | 10| | 40| UNISOLABLE 

— т. SYS 1 LEAK 

O | 13 | LEAK IN N2 
SYS 2 SPLY LINE 


Attempt LK isol |15 10.2 psi ops? 


(L2) 

e № SYS 2 REG 
INLET - OP 
(tb-OP) 

e N2 SYS 1 REG 
INLET - CL 
(tb-CL) 


E Reconfig 


non-leaking sys 


e MCC for P&I 
changes to 
repress 
procedure 


N2 QTY 2 
decreasing ? 


N2 QTY 2 , NO LEAK IN N2 Reconfig 
ecreasing ‹ SYS 1 SPLY LINE non-leaking sys 
YES 


Attempt LK isol 
(L2 


N2 QTY 2 still YES} 19| | 19 | UNISOLABLE 
— ? SYS 2 LEAK 
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COMMON N2 TK 
MANF 


manual atmosphere 
management 


e Check MMU/ 
FSS QDs for 
possible leakage, 
then open SPLY 
ISOL viv one ata 
time to see if leak 
isolated 


Reactivate 


PCS 


(L2) 

e N2 SYS 2 REG 
INLET - OP 
(tb-OP) 


e Goto 
RECONFIG TO 
ALT PCS SYS, 
ECLS SSR-3 


Reconfig 
non-leaking sys 


(L2) 

e N2 SYS 1 REG 
INLET — OP 
(tb-OP) 


G) эмсс 


determine exact 
failure 


(2) Flight length will 
depend on remaining 
quantity 


©) VMCC. If cabin 
press decreases 
because of N2 TK 
isolation, cabin 
repress may be 
attempted. Isolate 
tks after each 
repress attempt 


©) Up to four tks 
per sys are possible. 
l-load value is 100 
but limit is TMBUd at 
OPS 2 depending on 
number of tks flown 
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S66 САВ Н2О 
N2 P 1(2) 


H20 TK N2 P 1(2) 
< 13.0 psig 


Nominal Config: 
(ORBIT) 
Refer to 6.2a 
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6.21  H20 TK N2P | 


6.5с[ 19 | 


SM 66 ENVIRONMENT 
Sys 1,2 H20 ТК № Ps agree ? [NO 


6.2a[ 37 | YES 
Ө 


(L1) 

"ҮН2О ALT 
PRESS - CL 

e RAD CNTLR 
OUT TEMP - 
NORM 

• FLASH ЕУАР 
CNTLR PRI A,B 
(two) — OFF 

e FLASH EVAP 
CNTLR SEC - 
OFF 


(ML26C) 

eVSPLY H20 GN2 
TK VENT 
ММ - PRESS 


(CRT) H20 ТК М2 [ES SYSTEM 
P1(2) incr ? CONFIG CAUSED 
NO LOW Р 


(MO10W) 

e H20 TK М2 REG 
INLET SYS 1,2 
(two) viv — OP 

e H2O TK М2 ISOL 
SYS 1,2 (two) 
му — CL 


(CRT) 
eVH20 TK N2 P 


Both P 1,2 incr 
above 15 psig ©) 


сту? Ей Troubleshoot 
psig Sys 2 N2 Reg 


Only P 1 incr above 


Only P 2 incr above 
45 рй (MO10W) 
H2O TK N2 
e REG INLET 
SYS 2 vlv — CL 
• 1501 SYS 1,2 
(two) vlv — OP 
(CRT) H2O TK N2 
(MO10W) P 2 incr above 
H2O TK N2 15 psig ? 
e REG INLET NO [YES 
SYS 1 vlv- CL 


e ISOL SYS 1,2 | 10 | 
(two) viv — OP 


(САТ) H2O ТК М2 |үєѕ H20 TK N2 


Р. пег above ASSOCIATED SYS 
psig ‹ FAILURE 


Troubleshoot 
Sys 1 N2 Reg 
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H20 TK N2 
REG 1(2) XDCR 
FAILURE 


e Restart FES 


(If reqd) 

e Go to FES 
RESTART, ECLS 
SSR-5 


N2 LEAK 


BETWEEN H20 
TK N2 REG AND 
ISOL VLV IN 
SYS 2 


(MO10W) 
e H20 TK М2 ISOL 
SYS 2 vlv - CL 


(If reqd) 

• Go to FES 
RESTART, ECLS 
SSR-5 


(2) CRT label ‘H20 
TK N2 P’ is really 
Н2О REG 1(2) P not 
actual ‘TK N2 
PRESS’ 


Repressurization 
of SPLY Н20 TK 
may cause Flash 
Evap shutdn if 
FLASH EVAP 
CNTLR not turned off 


(з) ses H20 
SUPPLY PRESS 
(рвіа) or H2O 
WASTE PRESS 
(psig) can be used as 
backup to Н2О TK 
N2P 


Repressurization 
may require up to 15 
min 
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N \ 

We 
H20 TKA damage 
may occur if TKA 
Inlet, outlet vivs are 
not closed prior to 


working block 


steps 


(R11L) 

“ SPLY H20 TKA 
INLET — CL 
(tb-CL) 

«Ү5РІҮ H20 ТКА 
OUTLET - CL 
(tb-CL) 


(ML26C) 

“ SPLY H20 GN2 
ТКА SPLY viv – 
CL 


(MO10W) 

e H2O TK N2 ISOL 
SYS 1 vlv — OP 

e Wait 15 sec, note 
(CRT) H2O TK 


After 30 sec: 
(CRT) H2O TK N2 
P 1 decr ? 


SPLY H2O TK 
А N2 LEAK 


19 | Reestablish TKA supply to Galley 


(MD23R) 
e Open Middeck Pnl, disconnect lower (FC) 
QD on Microbial Filter 


(R11L) 


e SPLY H2O ТКА INLET — OP (tb-OP) 
If SPLY H2O XOVR vlv tb — CL(bp) 


(ML86B:A) 


• cb MNB SPLY H2O TKB INLET - cl 
• cb MNC SPLY H2O XOVR vlv — cl 


(R11L) 


e SPLY H2O TKB INLET — OP (tb-OP) 
e SPLY H2O XOVR viv — OP (tb-OP) 


(MO10W) 

e H2O TK N2 ISOL 
SYS 2 vlv - OP 

e Wait until TK B 
qty > 5% before 
proceeding 
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6.2i 


LEAK IN 


COMMON H20 TK 
N2 MANF 


alternate press 


(MO10W) 
e H20 TK М2 ISOL 
SYS 1 vlv — CL 


(ML26C) 

“ SPLY H2O GN2 
TKA SPLY vlv — 
ОР 


(R11L) 

e SPLY H20 ТКА 
INLET — OP 
(tb-OP) 

If SPLY H2O XOVR 

viv tb — CL(bp) 

e SPLY H2O ТКА 
OUTLET - OP 
(tb-OP) 


(O16:D) 

ecb MNC H20 
ALT PRESS - 
cl 


(L1) 
e H2O ALT 
PRESS - OP 
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N2 LEAK 


BETWEEN H20 
TK N2 REG AND 
ISOL VLV SYS 1 


(MO10W) 
e H20 ТК № ISOL 
SYS 1 vlv- CL 


If reqd 

е Goto FES 
RESTART, ECLS 
SSR-5 


Repressurization 
of H2O tanks (except 
TK A) will cause Н2О 
TK N2 P1 to 
decrease initially. If 
no leak in the 
common manifold is 
present, the Н2О TK 
N2 P1 will increase 
until it stabilizes at 
15.5 to 17.0 psig 


(6) sPLY H20 
dumps may need 

to be scheduled more 
frequently depending 
upon FLASH EVAP 
usage 


(7) sPLv H20 
pressure to the galley 
will be affected. This 
may cause Galley 
RHS to dispense less 
than dialed quantity 
and PHS Н2О 
pressure may be 
insufficient for use. If 
SPLY H20 TKA is 
isolated, SPLY H20 
to galley will only be 
available at FCP rate 


Allows utilization 


of TKA H20. Only 
ТК B,C,D will fill 
FCP H20. To fill 
TKA, QD must be 
remated 
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HUMIDITY SEP 
A(B) underspeed 


Nominal Config: 
(L4:J) 

cb AC1 HUM SEPA 
(three) — cl 

cb AC2 HUM SEP B 
(three) — cl 

cb AC3 ФА SIG 
CONDR HUM 
SEP — с! 

(L1) 

HUM SEP В(А)- 
ON 
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6.2] 


HUMID SEP B(A) 
"p 2 


YES 


• Goto H20 TK 
QTY LOW AND 
DECR (ORB 
PKT, ECLS) 


SEP with іп 
ON position ? 


14 | Switch to 
alternate SEP 


(L1) 

HUM SEP 

• A(B) - ON 
• B(A) - OFF 


(CRT) HUMIDITY 
SEP A(B) %/ ? 


HUMIDITY 

SEP SNSR SIG 
CONDITIONER 
FAILED 


(CRT) WST 
Qty 1 decreasing ? 


ty i 
YES NO 


HUMID SEP | 


HUMID SEP A 
and/or B have ‘X ? 


Nsw position 


(L1) 
HUM SEP B(A) - 
ON ? 


(CRT) Does 
HUMID SEP A,B 
(two) have J^ ? 


(CRT) Does 
HUMID SEP A(B) 
have “> and HUMID 
SEP B(A) have * ? 


HUMIDITY 
SEP B(A) AC2(1) 
ФА OR FAN ON 
DISCRETE LOST 


HUMIDITY 
SEP B(A) OR 
SPEED SNSR 
B(A) FAILURE 


e Monitor for 
visible 
condensation in 
cabin as 
indication of SEP 
failure 
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ALARM S/W 
FAULT OR 
TRANSIENT 


HUMIDITY 
SEP B(A) 
INADVERTENTLY 
TURNED OFF 


ЕН Turn оп 


original SEP 


(L1) 
“ HUM SEP B(A) – 
ON 


HUMIDITY 
SEP B(A) FAILED 
DUE TO 
ELECTRICAL 
FAILURE 


SEP A(B) SPEED 

SNSR DISCRETE 
FAILED TO NORM 
INDICATION 


Switch to 


alternate HUM SEP 


(L1) 

HUM SEP 

• A(B) - ON 
e B(A) - OFF 


HUMIDITY 
SEP A(B) ON 
DISCRETE IS 
FAILED ON 


Failed open ck 
vlvs downstream of 
each HUM SEP 
could allow WST TK 
to flood HUM SEP 


@ VMCC to 
determine exact 
failure 


@ MCC has only 
indication of relative 


humidity 
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FREON/H20 
LOOP 


D 
in 


ЕКЕОМ/Н2О 
LOOP 


о 
ге 


ECLS 6.4 


A SUPPLY 
FCL 2 
FES B SUPPLY EVAP OUT 
TEMP 
CONTROLLERS ° FEEDLINE mM 
(ArT) EVAP OUT 
(AFT) V———7 E 
2 FES TOP FDLNAT = 
j T 
1 Й 
А ISOL PULSER é d 
E: TEMP p VLV y VLV VENT, 
° ° ° ° ° ° ° е 
(АЕТ) Я Ls LN ` 
L ТОР NOZ T 
FES TOPPING 
FDLN B T д 
ТОРРІМС L TOP DUCT T 


S RTOP DUCTT 
K RTOP NOZT 
x Hi 
2 ISOL PULSER VENT 
VLV VLV 
° TOP DUCT T (AFT) 
TOP DUCT T (FWD) 


SZ 
LX 


FES FDLNA 
HILD LINE T 


FES FDLNA 
ACCUM LINE 


PULSER 
--1 VLV 


HILD DUCT 
S T 


VENT 


FES FDLN B 
ACCUM LINE 


TEMP HILD DUCT T (OUTBD) 


HILD DUCT T (INBD) 


PULSER 


B j FCL 1 


FES FDLN B 
HILD LINE T 


EVAPORATORS 
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80/72/60 


LE-9 


Г N39/TIV/IVW 


(= RAD ISOL LEG 


BYPASS LEG 
RADIATOR 
RADIATORS FLOW CONTROL 


HYDRAULIC 
HX 


ASSEMBLY 


AMMONIA 
BOILER EVAPORATORS 


FUEL CELL 
HEAT EXCHANGER 


MIDBODY 
COLD PLATES 


COLD PLATE 
NETWORK 
FLOW RATE 


FCL PUMP 
INLET P 


ACCUMULATOR 


AFT AVIONICS/R6A 
COLD PLATES 


PAYLOAD HX 
FLOW RATE 


! O2 RESTRICTOR 


FLOW PROP 


INTERCHANGER VALVE 
FLOW RATE 


FREON FLOW 


S194 


v9 


80/72/60 


c€-9 


Г N39/TIV/IVW 


ACCUMULATOR 


IMU 
HEAT IMU/CABIN 
EXCHANGER 


PUMP B CABIN 


HEAT CABIN AIR 
EXCHANGER 


PUMPA 
ACCUM QTY 


CABIN HX 
4 ІМТ 


AV BAY 1 AV BAY 1 
HX OUT T C/P OUT T 


PUMP AP AV BAY 1 / H20 POTABLE 
AIR CHILLER H20 
ACCUM QTY —> PUMP OUT P 
HEAT 
EXCHANGER 
LCG HEAT LCG 
i EXCHANGER COOLANT 
AVBAY2 AVBAY2 АУВАҮ2 
INTERCHANGER ——h INTERCHANGER 
HXOUTT  C/POUTT FLOW бот 
LOOP 1 
LOOP 2 
AV BAY 3 AV BAY 2 AV BAY 2 
HX OUTT C/POUTT INTERCHANGER 
INT 


| 


ЗА 


EXCHANGER |__| COLD 
CHANG PLATES 


H20 LOOPS 


s104 


v9 


From ORB РКТ, 
EVAP OUT T 
HIGH 


Nominal Config: 

(L4:M,N) 

cb AC1,2,3 
ФА,ФВ,ФС FREON 
LOOP 1,2 PUMP 
A,B (twelve) — cl 

cb AC2,3 ФВ FREON 
SIG CONDR 
(two) — cl 

cb AC2,3 DA FREON 
FLOW PROP 1,2 
(two) — cl 

(L4:N) 

cb AC2 ®C RAD 
ISOL A - cl 

cb AC3 ФС RAD 
ISOL B - cl 

(L4:P) 

cb AC1 ФА RAD 
CNTLR 1B - cl 

cb AC1 ®B RAD 
CNTLR 2B - cl 

cb AC2 ФВ RAD 
CNTLR 1A ~ cl 
cb AC3 ФВ RAD 
CNTLR 2A - cl 

(O14:C) 

cb MNA RAD ISOL 
CONTR - cl 

(O14:D) 

cb MNA FREON 
RAD CNTL 1,2 
(two) — cl 

(O15:D) 

cb MNB FREON 
RAD CNTL 1,2 
(two) — cl 

(O17:C) 

SIG CONDR 
FREON A - AC2 

B – АСЗ 

(М) 

ЕКЕОМ РОМР 
LOOP 1,2 (two) — 
B(A) 

RAD CNTLR 
OUT TEMP — 

NORM 
LOOP 1,2 (two) – 
AUTO A(B) 

BYP VLV 
MAN SEL 1,2 
(two) – ctr 

MODE 1,2 (two) — 
AUTO 

NH3 CNTLR A,B — 
OFF 

FLASH EVAP 
CNTLR 
PRI А(В)- ON 

B(A) - OFF 
SEC - A(B) SPLY 
OFF 


(Cont in notes 
column) 
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6.4a ЕУАР OUT T TY 


Average FREON 
LOOP RAD OUT T 
> 65 degF ? 


eVFREON 
LOOP1,2 RAD 
BYP VLV tb 
status 


One or both BYP 


One or both bp 

LOOP 1(2) RAD 
BYP VLV FAILED 
IN INTERMEDIATE 
POSITION 


Both RAD 


SM 88 APU/ 
ENVIRON 
THERM 


FREON ISOL 1(2) 
= ISOL 


FREON ISOL 1,2 
+ ISOL 


FREON LOOP 1(2) 
ACCUM QTY: 


< -5 or > 12% 
> -5 and < 12% 
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INADVERTENT 
RAD ISOL DUE TO 
INSTRUMENTATION 
OR LOGIC FAILURE 


о | Reestablish 


radiator flow 


e Go to 
RADIATOR ISOL 
RECOVERY, 
ECLS SSR-9 


(1) it OPS 2 not 
available, use EVAP 
OUT T 


(2) it OPS 2 not 
available, continue 


with block 


Nominal Config: 


EVAP — OFF 
DUCT HTR — OFF 

TOP EVAP HTR 
DUCT - A(B) 
NOZ L,R - A(B) 

AUTO 

FLOW PROP VLV 

LOOP 1,2 — ICH 


If payloads in use or 

crew comfort: 
FLOW PROP VLV 

LOOP 1,2 - PL 

(L2) 

FLASH EVAP FDLN 
HTR A,B SPLY — 
1(2) 

FREON ISOL 
MODE - AUTO 
LOOP 1 - ctr 
LOOP 2 - ctr 


If RAD not in use: 

(L1) 

HI LOAD EVAP - 
ENA 

HI LOAD EVA - 
DUCT HTR - A(B) 
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10 | SM OPS 2 
available ? 


alternate RAD 
CNTLR in LOOP 1 


(L1) 

e RAD BYP VLV 
MODE 1 — MAN 
RAD CNTLR 
LOOP 1 – 
AUTO B(AUTO 
A) 

After 10 sec, 
RAD BYP VLV 
MODE 1 - 
AUTO 


FREON LOOP 
EVAP OUT Ts 1,2 
decr to « 60 degF 
~2 min after 
MODE 1- 

AUTO ? 


LOOP 1 RAD 
CNTLR AUTO A(B) 
FAILURE 
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6.4a 


alternate RAD 
CNTLR in warmest 
loop 


RAD BYP VLV 
MODE 1(2)- 
MAN 

RAD CNTLR 
LOOP 1(2)- 
AUTO B (AUTO 
A) 

After 10 sec, 
RAD BYP VLV 
MODE 1(2)- 
AUTO 


FREON RAD OUT [МО 
T decr ? 


LOOP 1(2) RAD 
CNTLR AUTO A(B) 
CONTROLLING 
HIGH 


LOOP 1(2) RAD 
FLOW CNTL VLV 
FAILED IN MIN 

FLOW POSITION 
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(3) Loss of RFCA – 
Next PLS depending 
оп H20 quantities 
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Deactivate 


pump in aff loop 


(L1) 
FREON PUMP 
LOOP 1(2)- 
OFF 


Perform RAD 
STOW/DEPLOY 
(ORB OPS, 
ECLS) 


(L2) 

If FREON LOOP 

1(2) deactivated: 

e O2 SYS 1(2) 
SPLY - CL 
(tb-CL) 


* Inhibit FREON 
FLOW C&W 
PARAMETER 
106(116) 


(L1) 

“ FLOW PROP 
VLV LOOP 
2(1) - ICH 
(tb-ICH) 


Perform FES 
RESTART, ECLS 
SSR-5 


Go to LOSS OF 
1 FREON LOOP 
(ORB PKT, 
PWRDN) 


Switch to 
alternate CNTLR in 
bypassed loop 


(L1) 

eVRAD BYP VLV 
MODE 1(2)- 
AUTO 
RAD CNTLR 
LOOP 1(2)- 
AUTO B(A) (wait 
90 sec, monitor 
tb) 


RAD BYP VLV 1(2) 
tb stays in BYP 


RAD BYP VLV 1(2) 
goes to RAD then 
returns to BYP 


RAD BYP VLV 1(2) 
goes to RAD then 
remains in RAD 


LOOP 1(2) RAD 
CNTLR A(B) 
FAILURE 
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alternate RAD 
CNTLR in LOOP 2 


RAD BYP VLV 
MODE 2 - MAN 
RAD CNTLR 
LOOP 2- 
AUTOB 

(AUTO A) 

After 10 sec, 
RAD BYP VLV 
MODE 2- 
AUTO 


FREON LOOP 
EVAP OUT Ts 1,2 
decr « 60 degF 

~2 min after MODE 
2 - AUTO ? 


POOR HEAT 
REJECTION 
ATTITUDE OR 
RAD 1 OR2 
FLOW CNTL VLV 
FAILED IN MIN 
FLOW POSITION 


\Bypass logic A in bypassed LOOP 1(2) 


(L1) 
«VRAD BYP VLV MODE 1(2) - AUTO 
* RAD CNTLR LOOP 1(2) - OFF 


(L4:P 


) 
e cb AC2(AC3) ФВ RAD CNTLR 1А(2А)- op 


(L1) 


FES in use ? 


TRANSIENT 
RAD OUT T 
> 65 degF 
CAUSED BY 
ATTITUDE OR 
TEMPORARY 
HEAT LOAD 


LOOP 2 RAD 
CNTLR A(B) 
FAILURE 


20 | TRANSIENT 
RAD OUT T 

> 68 degF 
CAUSED FES 
OVERTEMP 
SHUTDN 


e Goto FES 
RESTART, ECLS 
SSR-5 


VMCC before deploying radiators 


(ORB OPS) 


e If Evap Out T < 68 degF: 


Perform FES RESTART, ECLS SSR-5 >> 
e If Evap Out T > 68 degF, activate FES 


secondary controller 


(L1) 


• FLASH EVAP CNTLR SEC — ON 


After 30 sec: 


«УЕУАР OUT T ~62 degF 


If on secondary FES controller: 
eVFREON FLOW PROP VLV LOOP 1,2 


(two) — ICH (tb-ICH) 


e H20 LOOP 1(2) BYP MAN - DECR (hold 


35 sec) 


* RAD CNTLR LOOP 1(2) - AUTO B 


e Wait 90 sec 


RAD BYP VLV 1(2) tb go to RAD and remain 


in RAD ? 


6-35 


RAD BYP 


VLV FAILED IN 
BYP 


LOOP 1(2) RAD 
CNTLR A BYPASS 
LOGIC FAILED 


(3) Loss of RFCA – 
Next PLS depending 
on Н20 quantities 


Loop will be 
reactivated for entry 


(5) VMCC to 
determine failure 


Continue to 
monitor RAD BYP 
VLV tb position. 
Depending upon 
failure mode, RAD 
BYP VLV may not 
return to BYP 
immediately. If 
RAD BYP VLV tb 
returns to BYP, go 
to block | 28 
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Average 
FREON RAD OUT 
T > 68 degF ? 


34 | Restart FES 


(L1) 
e FLASH EVAP 
PRI A(B) — 


FREON LOOP 
EVAP OUT T 1,2 
~39 degF after 


alternate FES 
CNTLR 


FLASH EVAP 
CNTLR 

* PRI A(B) - OFF 
° B(A)— ON 
FREON LOOP 
EVAP OUT T 1,2 
—39 degF after 

30 sec ? 


41 | Switch to FES 
SEC CNTLR 


(L1) 

FLASH EVAP 
CNTLR 

e PRI B(A) - OFF 
e SEC - ON 
FREON LOOP 
EVAP OUT T 12 


« 62 degF after 
30 sec ? 


TOPPING 
EVAP FAILURE 


(L1) 


6.4a (Cont) 


YES HIGH TEMP 


CAUSED FES 
SHUTDN 
CAPABILITY OF 
FES EXCEEDED 


RAD OUT T 

> 68 degF 
CAUSED FES 
OVERTEMP 
SHUTDN 


PRI A(B) FES 
CNTLR FAILURE 


ES PRI A AND 


PRI B FES CNTLR 
FAILURE 


• FLASH EVAP CNTLR SEC - OFF 


If EVAP OUT T » 60 degF: 


• FREON FLOW PROP VLV 1,2 (two) – ICH 


(tb-ICH) 


е Active H2O LOOP 1(2) BYP MAN — 


DECR (hold 35 sec) 


“ҮМСС 


e Use (ORB PKT, PRIOR PWRDN) (lettered) 
11-1 to maintain EVAP OUT TEMP 


< 65 degF 
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\Bypass logic 
B in bypassed 


LOOP 1(2) 


(L1) 

“ RAD CNTLR 
LOOP 1(2)- 
OFF 


(L4:P) 

• cb AC2(AC3) ФВ 
RAD CNTLR 
1A(2A) — cl 
cb AC1 ФА(ФВ) 
RAD CNTLR 
1B(2B) — op 


(L1) 

e RAD CNTLR 
LOOP 1(2)- 
AUTOA 

e Wait 90 sec 


RAD BYP VLV 1(2) 
tb go to RAD and 
remain in RAD ? 


(L4:P) 

“ cb AC1 ФА(ФВ) 
RAD CNTLR 
1B(2B) - cl 


Deploy 


Radiators 


e Perform RAD 
STOW/DEPLOY 
(ORB OPS, 
ECLS) 

If EVAP OUT 

T » 60 degF: 

e FREON FLOW 
PROP VLV 1,2 
(two) — ICH 
(tb-ICH) 

e H2O LOOP 1(2) 
BYP MAN - 
DECR (hold 
35 sec) 
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LOOP 1(2) RAD 
CNTLR B BYPASS 
LOGIC FAILED 


CONTROL VLV 
FAILED IN MAX 
FLOW POSITION 
CAUSING RADS 
TO IMMEDIATELY 
BYPASS 


(1) it oPS 2 not 
available, use EVAP 
OUT T 


(3) Loss of RFCA - 
Next PLS depending 
on H20 quantities 


@ If RAD OUT T 
> 65 degF not 
explainable by 
attitude, troubleshoot 
radiators. Go to 
block | 13 


Expect same 
transient on next 


daylight pass if same 
attitude 


(9) SEC CNTLR 
controls at 62 degF. 
If EVAP OUT T < 62 
degF, SEC CNTLR 
operation cannot be 
verified. Further 
troubleshooting reqd 
to determine 
complete failure 
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46 | NH3 Leak on 
FREON LOOPs 


e Wait 3 min (for 
cold Freon slug to 
pass through 
Freon-to-Water 
Interchanger) 


(L1) If any FREON 

LOOP off: 

“ FREON PUMP 
LOOP 1,2 (two) — 
B 


6.4a 


From ORB PKT, 
EVAP OUT T LOW 


e Maintain high heat load (RADS HIGH 
or RADS BYP) until NH3 depleted 
(NH3 depletion indicated by EVAP 
OUT T > 55 degF for 2 min) 


48 | Return to initial config 


(L1) 


e NH3 CNTLR A,B — OFF 


e If RAD BYP VLV 1,2 tb — BYP 
RAD BYP VLV MODE (aff loop) — 


AUTO 


RAD CNTLR (aff loop) — OFF, 


AUTOA 


Wait until EVAP OUT T ~57 and 
stable (approx 3 min), then: 

e H20 PUMP LOOP 1 - GPC 

e RAD CNTLR OUT TEMP — NORM 


(L2) 
e O2 SYS 1,2 SPLY (two) - ОР 


PL Н20 Loop present ? 


PL cooling 


reqd ? 


Return to initial 
Flow Prop Viv 
config 


(L1) 

* FLOW PROP 
VLV LOOP 1/2 — 
PL HX (tb-PL) 
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e Deactivate PL 
Loop 


47 | FREON LOOP Leaking 


e Maintain high heat load (RADS HIGH or 
RADS BYP) until ‘S88 FREON FLOW 1(2) 
msg 


(L1) 

e Leaking FREON PUMP LOOP 1(2) — OFF 

e\Good FREON PUMP LOOP 2(1) - B 

e FLOW PROP VLV LOOP 2(1) - ICH 

(tb-ICH) 

e If RAD BYP VLV 2(1) tb - BYP 

RAD BYP VLV MODE 2(1) - AUTO 
CNTLR LOOP 2(1) - OFF, AUTO A 

Wait until ЕУАР OUT T ~57 and stable, 
then: 

e H2O PUMP LOOP 1 - GPC 

е RAD CNTLR OUT TEMP - NORM 


(L2) 
«Ү02 SYS 1(2) SPLY — CL (tb-CL) 
e O2 SYS 2(1) SPLY - OP (tb-OP) 


e Stow radiator in leaking loop (RAD 
STOW/DEPLOY (ORB OPS, ECLS)) 


(R13U) 

e Inhibit FREON LOOP 1(2) FREON FLOW 
parameter 106(116) and EVAP OUT T 1(2) 
parameter 107(117) 


e If FES reqd, go to FES RESTART, ECLSS, 
SSR-5 

e If reqd, perform LOSS OF 1 FREON LOOP 
(ORB PKT, PWRDN) 


Return to initial 
Flow Prop Viv config 


LOOP 1,2 (two) — 
ICH (tb-ICH) 


If FES reqd, 

go to FES 
RESTART, ECLS 
SSR-5 
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From ORB РКТ, 
FREON FLOW 
LOW 


09/24/08 


6.46 FREON FLOW LOW 


Q 


SM 88 

APU/ENVIRON 

THERM 

e Note aff loop 
Freon flow rate 


Affloop FREON [NO [Ts 
FLOW ‘Vor 'L' ? EX 
YES 


ЕЗГЕ ЧЕЗ 


Is aff loop FLOW FLOW > 1300 ? 
PROP VLV tb — РЕ? YES 


(CRT) FREON 
LOOP 1 FREON 
FLOW ‘L’ and 
ACCUM QTY 'L' ? 


ФВ FREON SIG 
CONDR - ор? 


(017) 

“ SIG СОМОВ 
FREON B — 
AC2 


Any indications NO | 8| 
remain ? 


YES 


| o | SIG CONDR 


FAILURE 


eVSIG СОМОВ А 


(CRT) FREON 
LOOP 2 FREON 
FLOW ‘L’ and 
ACCUM QTY 'L' ? 


NO 


|13 | ops 2 


available ? (017) 


WES NS • SIG СОМОВ 
FREON A — 


ФВ FREON SIG 
CONDR - ор? 


Is aff FREON 


) cb AC3 


ES | 11 | (LEN) cb АС? 


©) FREON FLOW 
meter оп рп! О1 тау 
be used as alternate 


Do not operate 
FREON SIG CONDR 
sw(s) on pnl O17 
before VMCC 


rH 


ES | 6 | sic сомов 
OR SW SHORT 


SIG CONDR 
АСЗ PWR 
FAILURE 


ES SIG CONDR 
OR SW SHORT 


Any indications NO SIG CONDR 
remain ? AC2 PWR FAILURE 


YES 


SIG CONDR 


FAILURE 
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6.4b (Cont) 


Pwrdn of some 
equipment may be 
reqd depending on 
heat load 


Loss of Freon 
FREON LOOP LOOP ACCUM e Note RAD IN (9 next PLS entry 
ACCUM QTY QTY > 70% ? TEMP in good 


<3%? lop | | _ (5) VMCC to 
RAD IN TEMP їп | 20 | determine failure 


good loop FLOW XDCR With blockage in 


increasing in а 
RESULTING 5 min ? FAILURE radiator, RADS may 


IN PUMP s T i 
CAVITATION AND ypassed to incr 


loop’s flow in the 
LOOP LOSS event of loss of other 


FCL 


@ If blockage in 
radiator deactivates 
Aff loop Freon Loop, RADS 
Radiator in bypass ? (L1) may be manually 


e Aff RAD BYP bypassed and 
VLV MODE reactivated for entry 


1(2) - AUTO If cavitation 
Cycle RAD occurs frequently, 
(L1) CNTLR LOOP loop is lost 
e Aff RAD BYP VLV 1(2) - OFF, 
MODE 1(2) – AUTO A (wait 
MAN 90 sec) 
e RAD BYP VLV «RAD BYP VLV 
MAN SEL 1(2) — tb (two) - RAD 


BYP (tb-BYP, 
( (CRT) FREON BLOCKAGE 


FLOW return to IN BYPASS LEG 
(CRT) FREON normal ? 


FLOW return to (L1) 


normal? “ Aff RAD BYP 
VLV MODE 
1(2) - AUTO 
e Cycle RAD (L1) 
BLOCKAGE CNTLR LOOP е Aff RAD BYP VLV DEGRADED OR 
IN RADIATOR 1(2) - OFF, MODE 1(2)- LOOP BLOCKAGE 
AUTO A (wait MAN 
90 sec) RAD BYP VLV 
eNRAD BYP VLV MAN SEL 1(2) – 
tb (two) - RAD BYP (tb-BYP, 
(L1) ~3 sec) 
е Aff RAD BYP RAD CNTLR 
VLV MODE LOOP 1(2)- 
1(2) - AUTO OFF 
e Cycle RAD 
CNTLR LOOP 
1(2)- OFF, 
AUTO A (wait 
90 sec) 
eVRAD BYP VLV 
tb (two) — RAD 


DEGRADED OR 
LOOP BLOCKAGE 


FREON LOOP 1(2) ACCUM 

ACCUM QTY RESULTING IN 

>70% ? OCCASIONAL 
PUMP 
CAVITATION 


OR TRANSIENT 
FAILURE 
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6.4b (Cont) 


«ҮСоггесі Freon Flow 1(2) SM ALERT limit 
set selection by SM preconditioning 


SM 60 SM TABLE MAINT 


If LOOP 1: 
e ITEM 1 +0 63 1 100 EXEC 
If LOOP 2: 
• ITEM 1 +0 6 3 13 0 0 EXEC 


Limit set 1 (low: 1950; high: - -) 
Limit set 2 (low: 1300; high: - -) 


C/W FAILURE 
OR TRANSIENT 
FAILURE 


| 40 | (CRT) If aff 
FREON LOOP 
FLOW < 750 Ib/hr 
(OSL) or MCC call 


Deactivate pump in 

aff loop: 

(L1) 

e FREON PUMP 
LOOP 1(2)- 
OFF 


Stow radiator in aff 

loop: 

e Perform 
PORT(STBD) 
RAD OPS, 
MECH SSR-1 


(L1) 

* FLOW PROP 
VLV LOOP 
2(1)-ІСН 
(tb-ICH) 


(R13U) 

• Inhibit FREON 
LOOP 1(2) 
FREON FLOW 
parameter 106 
(116) 


Go to LOSS OF 1 
FREON LOOP 
(ORB PKT, 
PWRDN) 
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SELECTED 
SM ALERT LIMIT 
SET IS NOT 
CONSISTENT 
WITH VALVE 
STATUS. SM 
ALERT IN LIMIT 
SET 1 WHEN 
FLOW PROP VLV 
IS IN PL 


e Reset SM ALERT limits on aff loop 


SM 60 SM TABLE MAINT 


FREON FLOW FREON FLOW 
e ITEM 1 e ITEM 1 
40631100 40631300 


+1300 EXEC +1300 EXEC 
PL HX FLOW PL HX FLOW 
e ITEM 1 e ITEM 1 
40631103 40631303 
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If cavitation 


occurs frequently, 
loop is lost 


(9) FCL1- PORT 
FCL2—STBD 


Crew may opt to 
have MCC manage 
software limits via 
TMBU 
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6.46 


(CRT) 

e Note PL HX 
FLOW rate in aff 
loop 


Aff loop Radiator in 
bypass ? 


| 45 | (CRT) PL HX 
FLOW 1(2) < 200 
Ib/hr if (L1) aff loop 
FLOW PROP VLV 
LOOP 1(2)— ICH or 
PL HX FLOW 1(2) 

« 900 Ib/hr if (L1) aff 
loop FLOW PROP 
VLV LOOP 1(2) - 
PL HX? 


| 50 | (CRT) Aff loop |NO 
AFT CP FLOW 
> 450 Ib/hr 2 


BLOCKAGE (IN PL 
AND/OR ARS ICH 
LEG) 
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(CRT) PL HX 


(CRT) Aff 


(CRT) Aff 


(Cont) 


(CRT) PL HX 
FLOW 1(2) < 220 
Ib/hr if (L1) aff loop 
FLOW PROP VLV 
LOOP 1(2) - ICH or 
PL HX FLOW 1(2) 

< 950 Ib/hr if (L1) aff 
loop FLOW PROP 
VLV LOOP 1(2) – PL 
HX? 


(CRT) PL HX 
FLOW 1(2) » 350 
Ib/hr if (L1) aff loop 
FLOW PROP VLV 
LOOP 1(2) - ICH or 
PL НХ FLOW 1(2) 

» 1300 (OSH) Ib/hr 
if (L1) aff loop FLOW 
PROP VLV LOOP 
1(2) - PL HX ? 


NO XDCR SHIFT 
(ARS ICH LEG) 


BLOCKAGE 
IN LOOP (ARS 
ICH LEG) 


FLOW 1(2) » 300 
Ib/hr if (L1) aff loop 
FLOW PROP VLV 
LOOP 1(2) — ICH or 
PL HX FLOW 1(2) 
> 1300 (OSH) Ib/hr 
if (L1) aff loop FLOW 
PROP VLV LOOP 
1(2) - PL HX ? 

NO 


(L1) 

e Aff loop FLOW 
PROP VLV LOOP 
1(2) — PL HX 


XDCR SHIFT 
(ARS ICH LEG) 


64e| 5 | 


ES FREON 
FREON LOOP LOOP LEAK 
ACCUM QTY = 3% 


or less ? 


YES N2 LEAK 
RESULTING IN 
PUMP 
CAVITATION AND 
LOOP LOSS 


FREON LOOP 
ACCUM QTY 
> 70% ? 
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Pwrdn of some 
equipment may be 
reqd depending on 
heat load 


Loss of Freon 
Loop next PLS entry 
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(L1) 

FLOW PROP VLV 
LOOP 1(2) — PL 
HX 

PL HX FLOW 
< 500 Ib/hr 


With FLOW PROP 
VLV — ICH 

PL HX FLOW is 
TMBU - OSL 
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6.44 FRN FLOW PROP VLV 


PL HX FLOW | 


SM 88 APU/ 
ENVIRON THERM 
Note: 


FREON FLOW 
PL HX FLOW 


PL HX FLOW Чг ог [NO] 2 | 
L? 


YES 


(L1) FLOW 
PROP VLV 
tb- ICH ? 


eVSIG СОМОВ A 


(CRT) FREON 
LOOP 1 PL HX 
FLOW 'L' FREON 
LOOP 2 FREON 
FLOW 'L', and 
FREON LOOP 2 
ACCUM QTY 'L' ? 


e SIG CONDR B 


(CRT) FREON 
LOOP 2 PL HX 
FLOW 'L', FREON 
LOOP 1 FREON 
FLOW 'L', and 
FREON LOOP 1 
ACCUM QTY 'L' ? 


(CRT) FREON 
FLOW « 1300 


ES 


LOOP ACCUM 
QTY > 70% ? 


RESULTING IN 
OCCASIONAL 
PUMP 
CAVITATION 


(CRT) FREON |NO CLASS 3 


ALARM S/W 
FAULT OR 
TRANSIENT 
FAILURE 


(2 


)cb АС2 |vES| 9 | sic сомов 


ФВ FREON SIG 
CONDR - ор? 


(017) 

• SIG СОМОВ 
FREON A — 
AC3 


Any indications 
remain ? 


YES 


SIG CONDR 
FAILURE 


(L4:N) cb AC3 


ФВ FREON SIG 
CONDR - ор? 


(017) 

• SIG СОМОВ 
FREON B — 
AC2 


Any indications 
remain ? 


SIG CONDR 


FAILURE 


6-42 


OR SW SHORT 


AC2 PWR 
FAILURE 


ES SIG CONDR 
OR SW SHORT 


SIG CONDR 
AC3 PWR 
FAILURE 


N2 leak across 
FCL accum bellows 
can cause cavitations 
of pump. Frequent 
cavitation = loop loss 


С) VMCC. With 
Sig Condr or sw 
short, do not operate 
FREON SIG CONDR 
Sw(s) on pnl O17 
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6.44 (Cont) 


(CRT) FREON |NO 
FLOW > 2000 


Radiator in YES 
bypass ? 


| 22 | (CRT) FREON [YES BLOCKAGE 
FLOW > 1900 IN LOOP (PL HX 
Ib/hr ? LEG) 


XDCR SHIFT 
OR SMALL 
BLOCKAGE IN 
LOOP (PL HX 
LEG) 


e Correct PL НХ 1(2) FLOW SM ALERT limit 
Set selection by SM preconditioning 


SM 60 SM TABLE MAINT 


If LOOP 1: 
e ITEM1*0631103EXEC 
If LOOP 2: 
e ITEM 1+0631303 EXEC 


Limit set 1 (low: OSL; high: - -) 
Limit set 2 (low: 500; high: - -) 


INCORRECT 
SM ALERT LIMIT 
SET SELECTION 
BY SM 
PRECONDITIONING 
DUE TO FAILURES 
AT VALVE SWITCH 
OR SOFTWARE 
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FAILURE OF 
C/W SYSTEM 


e Reset SM ALERT limits on aff loop 


SM 60 SM TABLE MAINT 
LOOP 1 LOOP 2 


FREON FLOW FREON FLOW 
e ITEM 1 • ITEM 1 
40631100 40631300 


PL HX FLOW 
e ITEM 1 
40631103 


PL HX FLOW 
• ITEM 1 
%0631303 


e INH — ITEM 10 
EXEC 


• INH — ITEM 10 
EXEC 
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Pwrdn of some 
equipment may be 
reqd depending on 
heat load and amount 
of blockage 


Crew may opt to 
have MCC manage 
software limits via 
TMBU 
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588 FRN АЕТ 
CP 1(2) 


AFT CP FLOW 
< 200 Ib/hr 
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6.4e АЕТ COLDPLATE FLOW J 


SM 88 APU/ 
ENVIRON THERM 


e Note AFT CP 
FLOW 


N2 leak across 
FCL ACCUM 
bellows. Frequent 
cavitation = loop lost 


© Loss of FCL 
definition next PLS 
entry 


FREON LOOP AFT |NO Either FREON |NO CLASS 3 


CP FLOW “Y or 
р? 


| 5 | (CRT) Either 
FREON FLOW 

< 1950 Ib/hr if (L1) 
FLOW PROP VLV 
LOOP 1(2) - ICH 
or FREON FLOW 
< 1300 Ib/hr if (L1) 
FLOW PROP VLV 
LP 1(2) PL НХ? 


NO 


| 6 | Radiators in 


bypass ? 


| 9 | (CRT) Either 
FREON FLOW 

> 2300 lb/hr if (L1) 
FLOW PROP VLV 
LOOP 1(2) - ICH 
or FREON FLOW 
> 1700 lb/hr if (L1) 
FLOW PROP VLV 
LP 1(2) - PL HX ? 


BLOCKAGE 


IN LOOP (AFT CP 


LEG) 


LOOP ACCUM 
QTY = 70% ? 


RESULTING IN 
OCCASIONAL 
PUMP 
CAVITATION 


YES} 7 | (CRT) Either 
FREON FLOW 
> 2600 Ib/hr if (L1) 
FLOW PROP VLV 
LOOP 1(2) - ICH 
or FREON FLOW 
> 1800 Ib/hr if (L1) 
FLOW PROP VLV 
LP 1(2) - PL HX ? 


XDCR SHIFT, 


SMALL 
BLOCKAGE IN 
LOOP (AFT CP 
LEG), OR 
INSTRUMENTA- 
TION FAILURE 
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ALARM S/W 
FAULT OR 
TRANSIENT 
FAILURE 


| 8 |BLOCKAGE 


IN LOOP (AFT CP 
LEG) 
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6.4f ACCUM QTY } 


Loss of one 
FREON LOOP = 
next PLS Entry 


S88 FREON 
QTY 12) SM 88 APU/ 
ENVIRON THERM 
FREON ISOL 1(2) 
= ISOL [8| 
FREON ISOL 1,2 
BFS + ISOL 
SM 0 THRM 
FRN 


ACCUM QTY « 12% 


(CRT) 
FREON LOOP 1(2) 
ACCUM QTY: 


< -5 or > 1296 | 3 |CLAss 3 
> -5 and < 12% ALARM S/W 


FAULT, 
TRANSIENT 
FAILURE, OR 
FREON LEAK INSTRUMENTA- 
WITH ISOL S/W TION OR LOGIC 
FAILURE OR ISOL FAILURE 
MODE SWITCH IN 
MANUAL 


FREON LOOP WES] 6 | FREON 
12) FLOW = 'L' ? LOOP 1(2) 


NO DEPLETED 


Manually 


isolate Aff Radiator 


(L2) 

* FREON ISOL 
MODE — MAN 

* Aff FREON ISOL 
LOOP - 
ISOLATE 
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(СВТ) ЕВЕОМ 
LOOP 1(2) ACCUM 
QTY: 


Evaluate 


Freon Loop Leak 


(CRT) 
FREON LOOP 1(2) 
ACCUM QTY: 


> -0% апа stable 


decr or -0% 


FREON LEAK OR 
LOOP DEPLETED 


e Monitor Aff 
FREON LOOP 
FLOW 

e When FLOW = 'L' 
go to next step 
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6.4f 


INADVERTENT 
RAD ISOL DUE TO 
INSTRUMENTA- 
TION OR LOGIC 
FAILURE 


ISOLATED TO 
RADIATOR 


pump in leaking/ 
isolated loop: 


(L1) 

“ FREON PUMP 
LOOP 1(2)- 
OFF 


Stow radiator in 

affected loop: 

e Perform RAD 
STOW (ORB 
OPS, ECLS) 


LOOP 2(1) — 
ICH (tb-ICH) 


Inhibit FREON 
LOOP 1(2) 
FREON FLOW 
param 106(116) 


Go to LOSS OF 1 
FREON LOOP 
(ORB PKT, 
PWRDN) 


10 | Reestablish 
Radiator Flow 


• Go to RADIATOR 
ISOL 
RECOVERY, 
ECLS SSR-9 
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Loss of one 
FREON LOOP = 
next PLS Entry 


@ Leak isolated 

= Next PLS Entry, 
depending on Supply 
H2O quantities and 
management. Loss 
of RAD cooling in 

Aff FREON LOOP 


(3) FCL1 = PORT 
FCL2 = STBD 
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SM 0 THRM 
EVAP 
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6.49 EVAP TEMP НІ LOAD INBD 
(OUTBD) DUCT(NOZ) N 


EVAP TEMP HI 
LOAD INBD 
(OUTBD) DUCT 
(NOZ) =“ or ‘H’ 
(400 degF) ? 


в | Switch htrs 


(L1) 
• HI LOAD DUCT 
НТА - В(А,С) 


NO CLASS 3 
ALARM S/W 
FAULT OR 
TRANSIENT 
FAILURE 


EVAP TEMP HI 

LOAD INBD 

(OUTBD) DUCT 
ог 


Switch htrs 


* HI LOAD DUCT 
НТА - В(А,С) 


Temp(s) incr ? ES HTR A(B,C) 


NO THERMOSTAT OR 


TEMP CNTL 
ЕЗ Switch to dual БАГЕР ОРЕ (ОР) 
һїг5 


(L1) 
° HI LOAD DUCT 
HTR - А/В 


Temp(s) incr ? ES COLD 
ENVIRONMENT. 


NO DUAL HTR 
OPERATION 
REQD 


Temp(s) decr ? NO | 9| SNSR 
FAILURE 
YES 


HTR A(B,C) 
THERMOSTAT OR 
TEMP CNTL 
FAILED ON 
(CLOSED) 


(L1) 

e HI LOAD DUCT 
HTR — A/B 

e Monitor remaining 
duct temps to 
Vhtr ops 
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Upon initial 
activation of heaters, 
FDA limits are not 
enabled until 
following time has 
elapsed: 

INBDT 25min 
OUTBD T 16 min 
NOZ T 40 min 


If noz htr failed, 
HI LOAD EVAP still 
operational. If 
inbd/outbd duct htr 
failed, HI LOAD 
EVAP lost 


Loss of insight 
requires dual htr ops 
when htrs are 
activated 
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6.4h EVAP TOPPING DUCT T 
FWD(AFT), L(R) T+ 


©) Topping FES 

still operational if left, 

right htrs failed. Loss 

of fwd or aft htr could 

result in duct freezing 
S88 EVAP and eventual loss of 
TOP TEMP topping FES 


EVAP EVAP TEMP DUCT ALARM S/W then dual htr ops is 
FWD(AFT) TOPPING FAULT OR reqd as these htrs 
ЦВ) = '" or 'H' FWD(AFT) TRANSIENT are considered 
If: (400/250 degF) ? ЦВ) = V or L' FAILURE mandatory 


S88/BFS SM 0 
(0 degF) ? (3) If instr loss is on 
e 


ither left or right 
duct, then only single 


4 |Switch htrs htr ops is reqd 


EVAP TEMP DUCT |МО CRT vo [5] (2) Winst eee on 
3 | CLASS 3 ; 
SM O TERM ТОРБО ( either fwd or aft duct, 


(L1) 
“ ТОР EVAP HTR 
DUCT — B(C,A) 


NO 


Switch to dual 


e TOP EVAP HTR 
DUCT - A/B 


ENVIRONMENT. 


Switch htrs DUAL HTR OPS 


REQD 
(L1) — 


“ TOP ЕУАР HTR 
DUCT — B(C,A) 


(2) 
FwdorAft (Ев 


THERMOSTAT Sensor failed ? (L1) 


FAILURE “ ТОР EVAP НТВ 
DUCT - A/B 
e Monitor remaining 
duct temps to 


vhtr ops 
e TOP EVAP HTR 


DUCT - А(В,С) 

e Monitor remaining 
duct temps to 
Vhtr ops 
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6.41 ЕУАР TOPPING L(R) NOZ T+ 


(9 Topping FES 

still operational with 
Noz Htr failed off as 
long as fwd and aft 
duct htrs are 
operational 

588 EVAP 

TOP TEMP 


ЕУАР TEMP NOZ |мо | 2 | (CRT) EVAP | 3 | 
ЕМ TOPPING L(R) = "| ”ТТЕМР NOZ ALARM S/W 
or 'H' (250 degF) ? TOPPING L(R) = ‘V’ FAULT OR 


or ‘L’ (0 degF) ? TRANSIENT 
L(R) NOZ ЦЕ FAILURE 


> 245 degF 
4 | Switch htrs 


< 40 degF 


(L1) 

“ TOP EVAP HTR 
NOZ L(R) - B 
AUTO (A AUTO) 


Temp(s) incr ? SNSR 
FAILURE 


6 | Switch htrs 


(L1) 

“ TOP ЕУАР HTR 
NOZ L(R) - B 
AUTO (A AUTO) 


Temp(s) decr ? 


TEMP CNTL 
FAILED OFF 


FAILURE (L1) 
“ TOP EVAP НТВ 
NOZ L(R) - A 
HTR A(B) AUTO(B AUTO) 
TEMP CNTLR 
FAILED ON 
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6.4) EVAP FDLN TEMP FWD 
(MID,AFT,TOP,HI LOAD,ACCUM) TY 


588 EVAP 
FDLN T A(B) SM 88 APU/ 
ENVIRON THERM 


EVAP FDLN T FwD|No (CRT)EVAP |NO CLASS 3 
Е А(В), MID 1A(B), FDLN T FWD А(В), ALARM S/W 
MID 2 A(B),AFT MID 1 A(B), MID 2 FAULT OR 


A(B), TOPPING TRANSIENT 
If: A(B), HI LOAD A(B), AFT А(В), 


S88/BFS SM 0 A(B), ACCUM TOPPING A(B), HI FAILURE 
А(В)= 7“ ог LOAD А(В), 
'H(160 degF) ? ACCUM A(B) = 

FWD A(B) or ‘L’ (0 degF) ? 


FWD A(B) 


MID 1 A(B) 4 |Switch htrs 


MID 1 A(B) (12) 


MID 2 A(B) e FLASH ЕУАР 
FDLN HTR A(B 
NIB 2D) SPLY - 2(1) е 


АҒТ А(В) Switch htrs Temp(s) incr ? 
7(2) THERMOSTAT 


AFT A(B) 
(L2) FAILURE 
e FLASH EVAP 
FDLN HTR A(B) 
SPLY - 2(1) 


Temp(s) decr ? SNSR 
TOPPING FAILURE (L2) 


AB) YES * FLASH EVAP 

HI LOAD FDLN HTR A(B) 
А(В) | 9 |HTR SPLY - 1(2) 
А(В) 


“р 


588 опіу 
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Н2О LOOP 


(F7) 


Light on if: 

H20 LOOP 1(2) 
PUMP OUT P 
< 19.5(45) psia 
> 79.5(81) psia 


BACKUP C/W 
ALARM 


(F7) 


$88 H2O 
PUMP Р 1(2) 


SM2 H20 
PUMP P 1(2) 


Light on if: 

Н2О LOOP 1(2) 
PUMP OUT P 
< 19.5(45) psia 
> 79.5(81) psia 


SM 
ALERT 


$88 H2O 
PUMP P 1(2) 


Light on if: 
H20 LOOP 1(2) 
PUMP OUT P 
< 50 psia ©) 
> 75 psia 
ог 


< 20 psia (9) 
(inactive loop 
or, light on if: 
H20 LOOP 1(2) 
PUMP AP 
< 33 psid Ө) 
> 46 рѕіа 
or 
> 5 psid 
(inactive loop) 


Nominal Config: 

(L4:F) 

H20 LOOP PUMP 
cb AC1 ФА,ФВ,ФС 
1A/2 – op 

cb AC2 ФА,ФВ,ФС 
1B - cl 

cb AC3 ФА,ФВ,ФС 
2-сі 

(14:1) 

ср АСЗ ФА Н20 
CNTLR 1 - cl 

(L4:K) 

cb AC1 ФА Н2О 
CNTLR 2 - cl 

(O14:B) 

cb MNA OI H20 BYP 
LOOP 1 SNSR - 
cl 

(O15:B) 

cb ММВ OI H20 BYP 
LOOP 2 SNSR - 
cl 


(Cont in notes 
column) 
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6.41 


SM 88 APU/ 
ENVIRON THERM 
Н2О LOOP 1(2) 
PUMP OUT P: 


H20 LOOP 
1(2) ACCUM QTY: 


12 | Aff LOOP 
PUMP sw position: 


GPC (OFF) 


H2O PUMP P 1(2) N 


2 
FAILURE OR 
TRANSIENT 


PUMP OUT P 


XDCR SHIFT 


YES} 6 | H20 LooP 
1(2) PUMP OUT T 1(2) BYP CNTLR 
| FAILED OR 
and CNTLR PWR 
PUMP АР ‘L’ LOST 
and 
ACCUM QTY 4:2 


1(2) ACCUM ОТҮ 
P? 


FAILURE 


Status of alt loop 


Н2О LOOP 2(1) 
ACCUM QTY 
> 70% ? 


FREON/H20 
LEAKAGE AT 
INTERCHANGER 


PUMP OUT P 
XDCR SHIFT OR 
ACCUM GN2 
LEAK 


(L1) 

e Install sw guard 
(stowed in IFM 
toolkit) over aff 
H20 PUMP 
LOOP 1(2) sw 
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@ Meter on рп! O1 
is alternate readout 
source 


@ ҮМСС about 


reset cb 


Normal accum 
quantities are about 
45, 55 for H2O LOOP 
1, H2O LOOP 2, 
respectively 


(4) Preconditioning 
will select this limit 


set if (L1) H2O 
PUMP LOOP 1(2) — 
ON, or H2O PUMP 
LOOP 1(2)- GPC 
and GPC — ON 
signal present 


Possible next 
PLS. ҮМСС 


© Preconditioning 
will select this limit 


set if (L1) H2O 
PUMP LOOP 1(2)- 
OFF, or H2O PUMP 
LOOP 1(2)- GPC 
without presence of 
GPC – ON signal 


(7) For GN2 leak 
from accum, PUMP 
OUT P will reach 
cabin press in the 
inactive loop and 
cabin press plus 
PUMP AP for active 
loop 


If repeated 
occurrence (same 
loop), УМСС for 
possibilities of 
ruptured bellows 
causing GN2 
precharge and Н2О 
to mix, or stuck 
bellows 


Do not 
deactivate loop with 
potential GN2 LK. 
Loop may not restart 


Nominal Config: 

(Cont) 

(L4:L) 

cb AC2 ®A CAB T 
CNTLR 1-сі 

cb AC1 ФА CAB T 
CNTLR 2 - cl 

(L1) 

H20 PUMP LOOP 
2(1) - ON 
1(2) - GPC 
1 - B(A) 

Н2О LOOP 1 BYP 
MODE - MAN 

Н2О LOOP 2 BYP 
MODE - AUTO 
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6.41 


Inhibit PUMP OUT Р alarms of aff loop: 
LOOP 1 LOOP 2 


(R13U) 


(Cont) 


(R13U) 


e Inhibit LOOP 1 PUMP |e Inhibit LOOP 2 PUMP 


OUT P (param 105) 
C/W limits 


OUT P (param 115) 
C/W limits 


ITEM 1:06 126001» ITEM 140612700 


Inhibit B/U C/W 
ITEM 15 EXEC 
Inhibit SM ALERT 
ITEM 10 EXEC 


ЕЛЕК 
6.40 | 6 | 


H20 LOOP 
1(2) BLOCKAGE 
OR FLOW 
RESTRICTION 


PUMP sw - ОМ 
when fault was 
annunciated ? 


e Goto 
RECONFIG TO 
ALT H20 LOOP 
(H20 LOOP 1), 
ECLS SSR-4 


Deactivate 


H20 LOOP 2 


(L1) 
* H20 PUMP 
LOOP 2 - OFF 
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e Inhibit ВЛ) C/W 
ITEM 15 EXEC 

• Inhibit SM ALERT 
ITEM 10 EXEC 


| 17 | If aff ООР 
PUMP sw — ON, 
P&I DEORB PREP 
to add steps to 
configure to 
alternate loop for 
entry 


e At TIG-3:50, 
add: ‘Perform 
MAL, ECLS 
SSR-4 blocks 


and 


еа 
з] s«[5 


PUMP DEGRADATION OR 
FAILURE, OR ACCUM GN2 LEAK 


LOOP 2 


El 


LOOP 1 


УАќегпаќе 
pump 


(L4:F) 

e cb AC1 H20 
LOOP PUMP 
1A/2 (three) – cl 


(L1) 

e H20 PUMP 
LOOP 1 – A(B) 

H20 LOOP 1 


PUMP OUT P 
normal ? 


PROBLEM 
ONLY IN PUMP 
B(A) 


Aff LOOP 
PUMP sw - ON 
when fault was 
annunciated ? 


YES 
No action reqd 


ӨШІР; 


МО PROBLEM IN 
BOTH PUMPS OR 
DOWNSTREAM IN 
LOOP 


Aff LOOP 
PUMP sw - ON 
when fault was 
annunciated ? 


YES 


Deactivate 
Н2О LOOP 1 


(L1) 
e H20 PUMP 
LOOP 1- OFF 


NO Reconfig 
LOOP 1 


(L1) 
e H20 PUMP 
LOOP 1- GPC 
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Possible next 
PLS. VMCC 


If repeated 


occurrence (same 
loop), VMCC for 
possibilities of 
ruptured bellows 
causing GN2 
precharge and H2O 
to mix, or stuck 
bellows 


Only PUMP 
OU 


T P is available 
on board while in 
BFS 


D If both loops are 
failed: 


(L1) 

H20 PUMP LOOP 
1,2 — OFF, then go 
to LOSS OF 2 H2O 
LOOPS (ORB PKT, 
PWRDN) 


As pumps utilize 
H2O flow for active 
cooling, extreme or 
total blockage will 
result in overheating 
and failure of the 
pump within min 


• Go to 
RECONFIG TO 
ALT H2O LOOP 
(Reconfig to H2O 
LOOP 2), ECLS 
SSR-4 
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Possible next 
PLS. ҮМСС 


(7) For GN2 leak 
from accum, PUMP 


ТО H20 LOOP HAS DEPLETED OUT P will reach 
LEAK ACCUM; Н2О cabin press in the 


LOOP 1(2) LOST inactive loop and 
cabin press plus 


PUMP AP for active 
loop 


(13) 0) If both loops are 
Activate failed: 


inactive Н2О LOOP leaking loop О, PUMP LOOP 


(L1) (L1) 1,2 — OFF, then go 

e H20 PUMP e H20 PUMP LOOP to LOSS OF 2 H20 

LOOP 2(1) - ON 1(2) - OFF LOOPS (ORB PKT, 
PWRDN) 


• Goto RECONFIG | 
TO ALT H2O LOOP, (9 Operation of 
ECLS SSR-4 both Н20 loops will 

prevent loss of H2O 
to alt loop 


Crew may opt to 

have MCC manage 
e Reset SM ALERT lower limits оп aff loop: software limits via 
(8730) (RISU) IMP 
e Change LOOP 1 e Change LOOP 2 

PUMP OUT P PUMP OUT P 

(param 105) lower (param 115) lower PUMP OUT P PUMP OUT P 

C/W limit to 1.50 vdc | СЛУ limit to 1.50 vdc • ITEM 1+0612600 |• ITEM1+0612700 

(45 рѕіа) (45 psia) 


e Reconfig В/О CW |e Reconfig B/U C/W 


SM 60 SM TABLE SM 60 SM TABLE 
MAINT MAINT 


“ІТЕМ1%06126001» ITEM 140612700 


ITEM 11 +4 ITEM 11 +4 
° 4 5 EXEC |° 43 EXEC e ITEM1+0612742le ITEM1+0612722 


e ITEM2400EXEC |e ITEM 2 +0 0 EXEC 
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Activate pump 
of aff loop 


(L1) 
e H20 PUMP 
LOOP 1(2) - ON 


LOOP1(2) PUMP 
AP 'NORMAL' ? 


S88 H20 
LOOP 1(2) FLOW 
msg also received 
when fault was 
annunciated ? 


ACCUM GN2 
LEAK OR PUMP 
OUT P XDCR 
SHIFT 


e Goto 
RECONFIG TO 
ALT H2O LOOP, 
ECLS SSR-4 
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(R13U) 
e Inhibit LOOP 1 PUMP OUT P 
(param 105) C/W limits 


Inhibit PUMP OUT P B/U C/W 

e ITEM 1+0 6 1 2 6 0 0 EXEC 

e ITEM 15 EXEC 

Inhibit PUMP OUT P SM ALERT 
e ITEM 10 EXEC 

Inhibit ACCUM QTY SM ALERT 
e ITEM 1+0 6 1 2 6 10 EXEC 

* ITEM 10 EXEC 

Continue only if failure is BYP 
CNTLR problem: 

Inhibit PUMP OUT T SM ALERT 
e ITEM 1+0 6 1 2 6 4 0 EXEC 

* ITEM 10 EXEC 

Inhibit PUMP AP SM ALERT 

• ITEM 1+0 6 1 2 6 0 5 EXEC 

* ITEM 10 EXEC 


Return to 


previous config 


(L1) 

e H20 PUMP 
LOOP 1(2)- GPC 
(OFF) 


44 | SELECTED 
SM ALERT LIMIT 
SET IS NOT 
CONSISTENT 
WITH PUMP 
STATUS. SM 
ALERT IN LIMIT 
SET 1 WHEN 
PUMP INACTIVE 


For aff loop as the (L1) 

new active loop: e Install sw guard 

• Go to RECONFIG (stowed in IFM 
TO ALT H2O toolkit) over Н2О 
LOOP, ECLS PUMP LOOP 1(2) 
SSR-4, blocks 2 sw 
and 5 


Deactivate aff 


loop (R13U) 
(L1) e Inhibit LOOP 2 PUMP OUT P 


(param 115) C/W limits 


SM 60 SM TABLE MAINT 


Inhibit PUMP OUT P B/U C/W 
e ITEM 1+0 6 1 2 7 0 0 EXEC 
e ITEM 15 EXEC 


e H20 PUMP 
LOOP 1(2)- 
OFF 


Inhibit PUMP OUT P SM ALERT 


* ITEM 10 EXEC 


Inhibit ACCUM QTY SM ALERT 


e ITEM 140612710 EXEC 
e Inhibit alarms of e ITEM 10 EXEC 
aff loop: Continue only if failure is BYP 
CNTLR problem: 


Inhibit PUMP OUT T SM ALERT 


e ITEM 1+0 6 1 2 7 4 0 EXEC 
e ITEM 10 EXEC 

Inhibit PUMP AP SM ALERT 
e ITEM 140612705 EXEC 
• ITEM 10 EXEC 
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(7) For GN2 leak 
from accum, PUMP 
OUT P will reach 
cabin press in the 
inactive loop and 
cabin press plus 
PUMP AP for active 
loop 


Do not 
deactivate loop with 
potential GN2 LK. 
Loop may not restart 


Crew may opt to 
have MCC manage 
software limits via 
TMBU 


Pump function 
Sw ON position still 
available with full 
cooling capability 


Possible 


causes: 
PL-MDM failure or 
pump switch GPC 
position failure 
resulting in pump not 
receiving GPC 
PUMP - ON cmd; 

or SM 
preconditioning 
failure (pump switch 
contact or software) 
causing selection of 
incorrect SM ALERT 
limits 
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CO Preconditioning 
will select this limit 


set if (L1) H2O 
PUMP LOOP 1(2) — 
ON, or H2O PUMP 
LOOP 1(2)- GPC 
and GPC — ON 
signal present 


Light on if: (2 Preconditioning 
H20 LOOP 1(2) will select this limit 
PUMP AP нао КООР) set if (L1) H2O 
< 33 psid POMPA PUMP LOOP 1(2)- 
> 46 psid ©, SM FAILURE OFF, or H2O PUMP 
or Normal OR TRANSIENT LOOP 1(2)- GPC 
> 5 psid Ө, ео of 
(inactive loop) - signa 
or, light on if: m PUMP AP 
eer е) — (3) (9) VMCC about 
ы. i reset cb 
» 75 psia ©, L | 4 | ES H20 LOOP 
ХА LOOP 1(2) PUMP 1(2) BYP CNTLR 


< 20 psia (2) OUT P 'L' FAILED OR 
(inactive loop) and CNTLR PWR 
PUMP OUT T 'L' LOST 


and 
ACCUM QTY 'L' ? 


Nominal Config: 
Refer to 6.41 


Aff LOOP 
PUMP sw position: 


GPC 
OFF 


ON 


7 | H20 LOOP 
1(2) PUMP OUT P: 


> 60 psia and 
< 67 psia 


< 60 psia 6.41 


> 67 рѕіа 


о 
> 
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6.4m (Cont) 


e Correct H2O LOOP 1(2) PUMP 
AP SM ALERT limit selection by 
SM preconditioning 


SM 60 SM TABLE MAINT 


If LOOP 1: 
e ITEM 1+0 6 1 2 6 0 5 EXEC 
If LOOP 2: 
e ITEM 1+0 6 1 2 7 0 5 EXEC 


Limit set 1 (low:33; high:46) 
Limit set 2 (low:---; high:5) 


XDCR SHIFT 
HIGH 


“ H2O LOOP 1(2) 
PUMP AP: 


‘T AND ICH FLOW 
« 100 Ibs/hr 


H20 LOOP 
1(2) PUMP OUT 
2 67 psia ? 


‘T AND ICH FLOW 
> 100 Ibs/hr 


e Note status of aff 


loop (f, 4, L): 
PUMP OUT P: 
ICH FLOW: 


Activate pump 
of aff loop 


(L1) 
e H20 PUMP 
LOOP 1(2) - ON 
Н2О LOOP 1(2) NO 
PUMP OUT P < 60 
psia ? 


in block [16] both 
PUMP OUT P Y 
YES 


6.41 


PUMP АР 


XDCR SHIFT LOW 
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Aff loop status [YES 


and ICH FLOW ‘X ? 


INCORRECT 
SM ALERT LIMIT 
SET SELECTION 
BY SM 
PRECONDITION- 
ING DUE TO 
FAILURES AT 
PUMP SW 
CONTACT OR 
SOFTWARE 


Activate pump 


(L1) 
P e H20 PUMP 
LOOP 1(2)- ON 


19 | SELECTED 
SM ALERT LIMIT 
SET IS NOT 
CONSISTENT 
WITH PUMP 
STATUS. SM 
ALERT IN LIMIT 
SET 1 WHEN 
PUMP INACTIVE 
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Possible causes: 
PL-MDM failure or 
pump switch GPC 
position failure 
resulting in pump not 
receiving GPC 
PUMP - ON CMD; 
or SM 
preconditioning 
failure (pump switch 
contact or software) 
causing selection of 
incorrect SM ALERT 
limits 

Pump function 
sw ON position still 


available with full 
cooling capability 


H20 LOOP 
1(2) PUMP OUT P 


XDCR SHIFT 
HIGH 


Deactivate aff 
loop 


(L1) 

e H2O PUMP 
LOOP 1(2)- 
OFF 
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6.4m (Cont) 


e\Correct selection of Н2О 
LOOP PUMP AP 1(2) SM 
ALERT limits by SM 
Preconditioning 


SM 60 SM TABLE MAINT 


If LOOP 1: 

e ITEM1+0612605 
EXEC 

If LOOP 2: 

e ITEM1+0612705 
EXEC 

Limit set 1 (low:33; high:46) PUMP AP 


XDCR SHIFT 
Limit set 2 (low:- - -; high:5) HIGH 


LIMIT SET IS NOT 
CONSISTENT WITH PUMP 
STATUS. SM ALERT IN 
LIMIT SET 2 WHEN PUMP 
ACTIVE 


«ҮСоггесі H2O LOOP 1(2) 
PUMP AP SM ALERT limit 
selection by SM 
preconditioning 


SM 60 SM TABLE MAINT 


If LOOP 1: 

• ITEM1+0612605 
EXEC 

If LOOP 2: 

e ITEM1+0612705 
EXEC 


Limit set 1 (low: 33; high: 46) PUMP AP 
INST FAILURE 
Limit set 2 (low: - -; high: 5) 


INCORRECT SM 
ALERT LIMIT SET 
SELECTION BY SM 
PRECONDITIONING DUE 
TO FAILURES AT PUMP 
SW CONTACT OR 
SOFTWARE 


PUMP OUT P 
e ITEM 1 


23 | Inhibit SM ALERT limits on 
H20 LOOP PUMP AP of aff loop 


SM 60 SM TABLE MAINT 


If LOOP 1: 
e ITEM 1+0612605 EXEC 
If LOOP 2: 
• ITEM 1 +061270 5 EXEC 


• ITEM 10 EXEC 


26 | Deactivate aff loop 


(L1) 
“ H2O PUMP LOOP 1(2) - OFF 


27 | Inhibit SM ALERT limits on 
H20 LOOP PUMP AP of aff loop 


SM 60 SM TABLE MAINT 


If LOOP 1: 
e ITEM 1+0612605 EXEC 
If LOOP 2: 
e ITEM 1+0612705 EXEC 


e ITEM 10 EXEC 


e Reset SM ALERT lower limits on aff loop 


SM 60 SM TABLE MAINT 


PUMP OUT P 
e ITEM 1 


Pump function 
sw ON position still 
available with full 
cooling capability 


Possible 
causes: PL-MDM 
failure causing pump 
failed on at GPC 
PUMP — ON cmd 
termination; or SM 
preconditioning 
failure (pump switch 
contact or software) 
causing selection of 
incorrect SM ALERT 
limits 


Crew may opt to 
have MCC manage 
software limit via 
TMBU 


%0612600ЕХЕС 
e ITEM 4 +5 0 EXEC 
e ITEM 5 +7 5 EXEC 
PUMP AP 
• ITEM 1 


e ITEM 4 +5 0 EXEC 
e ITEM 5 +7 5 EXEC 
PUMP AP 

• ITEM 1 


• ITEM 4 +3 3 EXEC 

• ITEM 5 +4 6 EXEC • ITEM 5 +4 6 EXEC 

ICH FLOW ICH FLOW 

e ITEM1+0612742 |e ITEM1+0612722 
EXEC 


e ITEM 4 +3 3 EXEC 
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Н2О LOOP 1(2) 
ACCUM QTY 
< 20% 
> 80% 


Nominal Config: 


Refer to 6.41 


6.4n 


Н2О LOOP 1(2) 
ACCUM QTY: 


H20 ACCUM QTY 1(2) N 


SM FAILURE 
OR TRANSIENT 


he 


Status of alt loop 


Н2О LOOP 2(1) 
ACCUM QTY 
> 70% ? 


PUMP OUT P and 
ACCUM QTY both 
decreasing ? 


3 | ACCUM QTY 
INST FAILURE 


(CRT) 
eVStatus of alt loop 
H20 LOOP 2(1) 


ACCUM QTY 
< 25% ? 


TO H20 LOOP 
LEAK 


Possible next 
PLS. VMCC 


For normal 
water loop charge, 
~ one psia change 
in PUMP OUT P is 
observed for every 
10 % change in 
ACCUM QTY 


С) If both loops 
failed: 


(L1) 

H20 PUMP 
LOOP1,2 — OFF, 
then go to LOSS OF 
2 H2O LOOPS 
(ORB PKT, 
PWRDN) 


@ ҮМСС about 
reset cb 

LOOP 1: 

(14) cb AC3 ФА 
H2O CNTLR 1 
LOOP 2: 

(14) cb AC1 ФА 
H2O CNTLR 2 


| 9 |EXTERNAL | 11 | H20 LOOP 
LOOP LEAK H20 LOOP 1(2) 1(2) BYP CNTLR 
PUMP OUT P 'L' FAILURE OR 
and CNTL PWR LOST 
PUMP OUT T 'L' 
and 
PUMP АР? 


ACCUM QTY 
INST FAILURE 
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Deactivate aff 
loop if LOOP PUMP 


sw is not OFF 


(L1) 

e H20 PUMP 
LOOP 1(2) - 
OFF 


PUMP OUT P 
increasing or > 30 
psia ? 


LEAKAGE AT 
INTERCHANGER 


PUMP sw position 
ON when fault was 
annunciated ? 


e Goto 
RECONFIG TO 
ALT Н20 LOOP, 
ECLS SSR-4 
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6.4n 


15 | ACCUM ОТҮ 
XDCR SHIFT 
HIGH 


PUMP sw position 
ON when fault was 
annunciated ? 


6.41 


Restore 


original config 


(L1) 
e H2O PUMP 
LOOP 1(2)- ON 


LOOP ACCUM 
QTY SM ALERT 


SM 60 SM 
TABLE MAINT 
If LOOP 1: 


• ITEM 1 
30612610 


• INH — ITEM 10 
EXEC 
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Possible next 
PLS. ҮМСС 


For normal 
water loop charge, 
PUMP OUT P if 
inactive loop 
approaches 30 psia 
as ACCUM QTY 
approaches 100 pct 
in FCL/H2O 
interloop leakage 
failure. This PUMP 
OUT P will 
eventually reach 
equilibrium with 
FCL pressure at 
interchanger, which 
is greater than 60 
psi normally 
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6.40 H2O ICH FLOW 1(2) 4 


С Preconditioning 
will select this limit 


set if H2O PUMP 
LOOP 1(2) - ON; or 
H20 PUMP LOOP 
1(2) - GPC and 

S88 H20 GPC - ON signal 


LOOP 1(2) present 
ON SM 88 APU/ 
ENVIRON THERM © Off-scale 
values are selected 
H20 LOOP 1(2) H20 LOOP 1(2) for FDA limits by SM 
ICH FLOW ICH FLOW: 


preconditioning if 
« 550 Ib/hr H20 PUMP LOOP 
“Р or 4” 


1(2) – OFF; or H2O 
PUMP LOOP 1(2) – 
GPC without 
presence of СРС — 
ON signal 


SM FAILURE 
OR TRANSIENT 


Nominal Config: 
Refer to 6.41 


Possible 
causes: PL-MDM 
failure or pump 
Switch GPC failure 
resulting in pump not 
receiving GPC 
PUMP - ON cmd; 
or SM precondition 
ing failure (pump 
Switch contact or 
software) causing 
selection of incorrect 
SM ALERT limits 


Aff LOOP 


PUMP sw position: 
SM ALERT LIMIT 


OFF 
ON SELECTION 
PC 


BY SM 


PRECONDITION- 
ING DUE TO 
Activate pump 


FAILURE AT 
PUMP SW 
CONTACT OR 
SOFTWARE 


(L1) 
e H20 PUMP 
LOOP 1(2) - ON 


Pump function 
Sw ON position still 
available 


(CRT) H20 LOOP 
1(2) ICH FLOW 


Сыны H20 LOOP 1(2) 


PUMP OUT P: 
< 60 psia 


SELECTED 
SM ALERT IS NOT 
CONSISTENT 
WITH PUMP 
STATUS. SM 
ALERT IN LIMIT 
SET 1 (LOW:550) 
WHEN PUMP 
INACTIVE 


> 67 psia 


> 60 psia and 
< 67 psia 


Adjust to max 
H20 LOOP ICH 
FLOW in aff loop 


e Record temp of 
aff H2O LOOP 


Н2О LOOP 1(2) (L1) 
PUMP OUT T: e H20 LOOP 1(2) 
Deactivate degF BYP MODE - 
pump of aff loop MAN 
• H20 LOOP 1(2) 


(L1) BYP MAN - 
° H20 PUMP DECR (hold 1 


LOOP 1(2) – min) 


OFF H20 LOOP ICH 
FLOW incr ? 
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• Wait 5 min, 
compare with 
value in block 


(CRT) H20 LOOP 
1(2) PUMP OUT T 
decr ? 


Н2О LOOP ICH 
FLOW of affected 
loop 


(L1) 

• H2O LOOP 1(2) 
BYP MODE - 
MAN 

• H2O LOOP 1(2) 
BYP MAN - 
INCR (hold 
10 sec) 


(CRT) H2O LOOP 
ICH FLOW decr ? 


H20 LOOP 
1(2) ICH FLOW 
XDCR SHIFT 


Return to Auto 
Mode 


(L1) 

e H20 LOOP 1(2) 
BYP MODE - 
AUTO 


If aff Loop 
Pump sw GPC at 
time of fault 
annunciation, 
restore config 


(L1) 

e H20 PUMP 
LOOP 1(2)- 
GPC 
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6.40 


(Cont) 


| 14 | If aff LOOP 
PUMP sw ON at 
time of fault 
annunciation, LOOP 
BYP VLV MODE - 
AUTO 


(L1) 

“ H20 LOOP 1(2) 
BYP MODE - 
AUTO 


e Wait 5 min, 
compare with 
value in block 

(CRT) H20 LOOP 

1(2) PUMP OUT T 

incr ? 


BYP CNTLR 
MTR DRIVE 
FAILURE. H20 
LOOP 1(2) ICH 
FLOW 
INSUFFICIENT 


PUMP sw position 
ON when fault was 
annunciated ? 


Deactivate aff 
loop 


e H20 PUMP 
LOOP 1(2) – 
ОЕЕ 


(CRT) H2O 


LOOP 1(2) ICH 
FLOW » 1000 
lb/hr ? 


H20 LOOP 
1(2) ICH FLOW 
XDCR SHIFT LOW 


Return to Auto 


(L1) 

e H20 LOOP 1(2) 
BYP MODE - 
AUTO 


1(2) ICH FLOW 
INST FAILURE 


RECONFIG TO 
ALT H2O LOOP, 
ECLS SSR-4 
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ICH FLOW 
BYP VLV 
MISPOSITIONED 
OR NOT 
HOLDING SET 
POSITION 


Adjust H20 
LOOP ICH FLOW 


(L1) 

«ҮН2О LOOP 1(2) 
BYP MODE - 
MAN 
H20 LOOP 1(2) 
BYP MAN - 
DECR/INCR [until 
H20 LOOP 1(2) 
ICH FLOW 
~950 Ib/hr] 


Pump sw GPC at 
time of fault 
annunciation, 
restore config 


(L1) 

e H20 PUMP 
LOOP 1(2)- 
GPC 


| 27 | Inhibit SM 


ALERT limits on 
Н2О LOOP ICH 
FLOW of aff loop 


MAINT 
If LOOP 1: 
e ITEM 1 


70612742 


e INH — ITEM 10 
EXEC 


If problem 
recurs, reconfig to 
alternate H2O LOOP, 
ECLS SSR-4 


@ ICH FLOW BYP 
VLV may be at full 
ICH flow position 
when fault 
annunciated 


@ 


H2O LOOP 1: 
ECLSS SC11, 
MDM OF1 

H2O LOOP 2: 
ECLSS SC12, 
MDM OF2 


Manual override 
adjustment may still 

be available. ҮМСС 
for possible IFM 


Possible next 
PL. VMCC 


If BYP vlv drive 
control on both loops 
failed, activate both 
H2O LOOPS 
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$88 H2O 
LOOP 1(2) 
TEMP 


Н2О LOOP 1(2) ICH 
OUT T < 35 degF 
Н2О LOOP 1(2) CAB 
HX IN T < 34 degF 

Н2О LOOP 1(2) 
PUMP OUT T 

< 45 degF 
> 90 deg F 


Nominal Config: 
Refer to 6.41 
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64р H2O ICH OUT T 1(2) 4 
CAB HX IN T 1(2) 4 
PUMP OUT T 1(2) TL 


H20 LOOP 1(2) 
ICH OUT T ‘Y’ or 
р? 


Н2О LOOP 1(2) 
CAB НХ IN T: 


H20 LOOP 1(2) 
PUMP OUT T: 


PUMP sw 
position — ON ? 


Average FREON 
LOOP EVAP OUT 
T 1,2 < 35 degF ? 


1(2) ICH OUT T 
SNSR INST 
FAILURE 


CLASS 3 
ALARM S/W 
FAULT OR SNSR 
TRANSIENT 


H20 LOOP 
1(2) PUMP OUT T 
SNSR FAILURE 


PUMP sw 
position — ON ? 


SNSR SHIFT 
HIGH OR TEMP 
EXCURSION AT 
NONACTIVATED 
LOOP 
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LOW FREON 
LOOP TEMP 


ALERT limits on 
Н2О LOOP ICH 
OUT T of aff loop 


MAINT 
If LOOP 1: 
* ITEM 1 


70612744 


If LOOP 2: 
• ITEM 1 
70612724 


• INH — ITEM 10 
EXEC 


PUMP OUT T 
SNSR SHIFT LOW 
OR TEMP 
EXCURSION AT 
NONACTIVATED 
LOOP 
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LOOP 1(2) PUMP 
OUT P L’ 
and 
ACCUM QTY 'L' 
and 
PUMP AP 'L' ? 


1(2) BYP CNTLR 
FAILED OR 
CNTLR PWR 
LOST 


VH20 flow 


e H2O LOOP 1(2) 
BYP MODE - 
MAN 

• H2O LOOP 1(2) 
BYP MAN - 
DECR (hold 1 
min) 

(CRT) Н2О LOOP 

1(2) PUMP OUT T 

< 90 degF after 

5 min ? 


H20 LOOP 
ICH OUT T > 65 
degF ? 


H20 LOOP 
1(2) PUMP OUT T 
SNSR SHIFT 
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6.4p (Cont) 


15 H20 LOOP 
1(2) PUMP OUT T 
INST FAILURE 


ALERT limits on 
H20 LOOP PUMP 
OUT T of aff loop 


SM 60 SM TABLE 
If LOOP 1: 
e ITEM 1 


40612640 


If LOOP 2: 
• ITEM 1 
40612740 


• INH — ITEM 10 
EXEC 


1(2) BYP CNTLR 
FAILED 


FREON LOOP 
EVAP OUT T 
> 60 degF ? 


If current value 
of FREON LOOP 
EVAP OUT T 
cannot be attributed 
to FCL config 
e Со to EVAP OUT 

T HIGH (ORB 
PKT, ECLS) 


16 | УН2О flow 


(L1) 

“ H20 LOOP 1(2) 
BYP MODE - 
MAN 
H20 LOOP 1(2) 
BYP MAN - 
INCR (until H2O 
LOOP 1(2) ICH 
FLOW ~550 Ib/hr) 


(CRT) H2O LOOP 
1(2) PUMP OUT T 
> 50 degF after 

10 min ? 


H20 LOOP 
1(2) PUMP OUT T 
SNSR SHIFT 


Adjust ICH 


flow 


e H20 LOOP 1(2) 
BYP MAN - 
DECR [until H2O 
LOOP 1(2) ICH 
flow ~950 Ib/hr] 


Reconfig to alt 


(L1) 

e H20 PUMP 
LOOP 2(1)- ON 
H20 PUMP 
LOOP 1(2) — 
OFF 
H2O LOOP 2(1) 
BYP MODE - 
AUTO 
H20 LOOP 1(2) 
BYP MODE - 
MAN 
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LOOP1(2) BYP 
CNTLR FAILED 


Switch to alt 


loop 


(L4:F) 

e cb AC1 H20 
LOOP PUMP 
1A/2 (three) — cl 


(L1) 

e H20 PUMP 
LOOP 1(2)- 
ON 


H20 PUMP 
LOOP 2(1)- 
GPC 

H20 LOOP 1(2) 
BYP MODE - 
AUTO 

H20 LOOP 2(1) 
BYP MODE - 
MAN 


• Goto 
RECONFIG TO 
ALT H20 LOOP, 
ECLS SSR-4 


@ VMCC to reset 
cb (рпі L4) 
LOOP 1: 
cb АСЗ ФА H2O 
CNTLR 1 
LOOP 2: 
cb AC1 ФА H2O 
CNTLR 2 
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31 | Aff loop: 


LOOP 2 


LOOP 1 


TEMP CNTL 1 SIG 
CONDITIONER 
FAILURE 
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6.4p (Cont) 


1(2) CAB HX IN T 
SNSR OR INST 
FAILURE 


ALERT limits on 
H20 LOOP CAB 
HX IN T of aff loop 


SM 60 SM TABLE 
If LOOP 1: 
• ITEM 1 


30612663 


e INH – ITEM 10 
EXEC 


2(1) PUMP OUT T 
« 90 degF after 
10 min ? 


PERFORMANCE 
DEGRADATION 


e Go to Priority 
Pwrdn Groups 
A and B, and 
CABIN EQUIP 
PWRDN, ECLS 
SSR-6 
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PERFORMANCE 
DEGRADATION 
WITH ONE Н2О 
LOOP 


36 | Complete 
reconfig 


• Goto 
RECONFIG TO 
ALT H20 LOOP, 
ECLS SSR-4 


@ УМСС to reset 
LOOP 1: 
(L4:L) cb AC2 ФА 
CAB T CNTLR 1 
LOOP 2: 
(L4:L) cb AC1 ФА 
CAB T CNTLR 2 


С) VMCC for 


further pwrdn 
reqd and Н2О 
loop flowrate 
management 


MAL/ALL/GEN J 


This Page Intentionally Blank 
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SPLY H2O 


9 
о 


H20 "a 
SUPPLY ГЬ 
PRESS +=- 


SPLY H20 


6.5 
SUPPLY H20 


24 


RZ MNA 


2002222 


KB 
OUTLET 
PNL 
ML86B: A 
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клн ey, SUPPLY H2O 


DUMP 
PNL 
EVAP = ML86B: A 


A SUPPLY FLASH 


SUPPLY 
H20 H 
XOVR PNI 


VLV 
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80/72/60 


89-9 


Г N39/TIV/IVW 


TER 


XXX] 
S 


5 

Se 

555 
Ж 


ғ 
1% 
о 


594 


0/Е Ne С. 


FOR GALLEY SEE Р 
FOR OPERATIONAL WATER 


MIDDECK 
FLOOR 


No PRESS 


OUTLET 


tb-bp) 


SUPPLY H20 STORAGE 


EMU AIRLOCK 


H20 


CONTINGEN 


E 


S66 SPLY Н2О 
TEMP 
f 


SUPPLY H2O 
DMP LN T « 45 
or » 125 degF 
SUPPLY Н2О 
NOZ T A(B) » 250 
degF 


S66 WASTE 
H20 PRESS 
f 


WASTE H20 
PRESS « 13 or 
> 22 psig 


S66 WASTE 
H20 TEMP 


If: 
WASTE H20 DMP 
LN T « 45 or 
> 125 degF 
WASTE H20 
NOZ T A(B) 
> 250 degF 


Nominal Config: 
(ML86B:A) 
cb MNA SPLY H2O 
TKA INLET — cl 
TKB OUTLET - cl 
cb MNA H20 LINE 
HTR A - op(cl) 
cb MNA WASTE 
H20 DUMP 
VLV/NOZ HTR - cl 
cb MNB SPLY Н2О 
TKB INLET — cl 
TKC OUTLET - cl 
DUMP ISOL - cl 
B SPLY ISOL 
VLV - с! 
cb ММВ H20 LINE 
НТК B - op(cl) 
cb ММС SPLY H20 
TKA OUTLET - cl 
TKC INLET - cl 
DUMP VLV/NCZ 
HTR - cl 
XOVR VLV - cl 
GALLEY SPLY – 
cl 


(Cont in notes column) 
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6.5c WASTE H20 PRESS ХУ, 
SUPPLY(WASTE) H20 DMP LN T 7, 
SUPPLY(WASTE) NOZ T A(B) f 


SM 66 
ENVIRONMENT 
SUPPLY H20 
DMP LN T T? 
SUPPLY H2O 
DMP LN TL 
SUPPLY H20 
NOZ T A(B) 7 
SM 66 
ENVIRONMENT 
WASTE H20 
PRESS f 
WASTE H20 
PRESS | 


SM 66 
ENVIRONMENT 
WASTE H20 DMP 
LNT îÎ 
WASTE H20 DMP 
LNT4 
WASTE H20 
NOZ T A(B) 7 


eVHtr failure 

(CRT) 
SUPPLY(WASTE) 
H20 NOZ T 

A(B) « NOZ B(A) ? 


SUPPLY 


(WASTE) H20 
NOZ HTR FAILED 
ON 


Ей 


CAUTION 


Waste tk bellows 
may be damaged 
because of high 
Delta P 


Safe system 


(ML31C) 
• WASTE H2O 
DUMP ISOL 
VLV - CL 

(tb-CL) 


NOZ TEMP 
XDCR FAILED OR 
SHIFTED 
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(CRT) WASTE 
Н20 QTY 12 95? 


NO YES 


WASTE TANK 
IS FULL 


e Perform WASTE 
WATER DUMP 
(ORB OPS, 
ECLS) 

Dump until 
WASTE H20 
QTY 1-10 


Nominal Config: 
(Cont) 
DUMP VLV - CL 
(tb-bp)* 
DUMP VLV ENA/ 
NOZ HTR - OFF 
VAC VENT NOZ 
HTR - ON 
ISOL VLV CNTL — 
OP (tb-OP) 
ISOL VLV BUS 
SEL - MNA 
SPLY H20 TKD 
INLET — OP 
(tb-OP) 
OUTLET - OP 
(tb-OP) 


*Talkback will be bp 
when DUMP VLV 
ENA/NOZ HTR - 
OFF 


(т) CRT label 
‘WASTE H20 


PRESS’ is same as 
‘WASTE LIQUID 
PRESSURE’ on 
SSSH 6.5 


Nominal Config: 

(Cont) 

(ML86B:B) 

cb MNA WASTE 
H20 TK1 VLV - cl 
H20 DUMP 

ISOL - cl 

cb MNA 
VAC VENT ISOL 
ММ — cl 

cb MNB WASTE 
H20 
TK1 DRAIN — cl 

cb MNB 

VAC VENT NOZ 

HTR - с! 

cb MNB 
VAC VENT ISOL 
ММ — cl 

cb ММА SPLY 
H20 TKD 
OUTLET — cl 

cb MNB SPLY 
H20 TKD INLET — 
cl 

(O16:D) 

cb MNC H20 ALT 
PRESS - с! 

(ML26C) 

SPLY H20 GN2 
TKA SPLY vlv — 
OP 

SPLY H20 GN2 
TK VENT vlv — 
PRESS 

(R11L) 

SPLY H20 
TKA INLET — OP 
(tb-OP) 

SPLY H20 
ТКА OUTLET — 

CL (tb-CL) 

TKB,C INLET, 
OUTLET - OP 
(tb-OP) 

XOVR VLV - CL 
(tb-CL) 

DUMP ISOL VLV – 
OP (tb-OP) 

DUMP VLV - CL 
(tb-bp)* 

DUMP VLV ENA/ 
NOZ HTR - OFF 

GALLEY SPLY 
VLV — OP 
(tb-OP) 

B SPLY ISOL 
VLV - OP 
(tb-OP) 

(ML31C) 

WASTE H20 
TK1 DRAIN VLV — 

CL (tb-CL)** 

TK1 VLV — OP 
(tb-OP) 

DUMP ISOL VLV – 
OP (tb-OP) 


**WASTE H2O TK1 
DRAIN VLV — 
OP (tb-OP) when 
condensate collect 
not set-up 


Cont in left column 
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If SUPPLY H2O 

NOZ HTR: 

(R11L) 

eVSPLY H2O 
DUMP VLV 
ENA/NOZ 
НТА - OFF 


(ML86B:A) 

• cb MNC SPLY 
H20 DUMP 
VLV/NOZ HTR - 
op 


If WASTE H20 
NOZ HTR: 
(ML31C) 
«WASTE Н2О 
DUMP VLV 
ENA/NOZ 
HTR - OFF 


(ML86:B) 

e cb ММА WASTE 
H2O DUMP 
VLV/NOZ НТВ - 


(ML31C) 
WASTE H20 TK 1 
VLV - OP ? 


(CRT) 
e Record WASTE 
H20 QTY 1: 


If 4(5,6,7,8) 
crewmembers 
onboard, wait 
99(80,66,57,50) 
min; then 
continue 


(CRT) Did qty 
incr ? 


FAILED OR 
SHIFTED 
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Switch htrs 


(ML86B:A) 

e cb MNA H20 
LINE HTRA — 
op(cl) 
cb MNB H20 
LINE HTR B - 
cl(op) 

(CRT) SUPPLY 

(WASTE) H20 

DMP LN T incr ? 


LINE HTR 


FAILED OFF 


VLV CLOSED 
INADVERTENTLY 


(ML31C) 

“ WASTE H20 TK 
1 VLV - OP 
(tb-OP) 


26 | BLOCKAGE 
IN WASTE TK 
INLET LINE 


12 | Switch htrs 


(ML86B:A) 
cb MNA H20 
LINE HTRA - 
op(cl) 
cb MNB H20 
LINE НТК В — 
cl(op) 
(CRT) SUPPLY 
(WASTE) H2O 
DMP LN T decr ? 


LINE HTR 


FAILED ON 


DUMP LINE Config both 
TEMP XDCR hirs 


FAILURE (MESES 
“ cb MNA H20 
LINE HTR A - dl 
“ cb MNB H20 
LINE HTR B - dl 


(CRT) Is H2O TK 
N2 P1 and 

Р2 = WASTE 
Н2О PRESS ? 


FAILED OR 
SHIFTED 


H20 LEAK 
UPSTREAM OF 
ISOL VLV, 

Н2О LEAK 
DOWNSTREAM 
OF ISOL VLV, OR 
XDCR FAILED OR 
SHIFTED 
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Dump system is 
not lost. MCC will 
update ORB OPS 
DUMP procedure 


If temperature 
xdcr is OSH, VMCC 
before doing next 
step 


©) YMCC about 
looking for H2O 
below middeck floor 


@ MCC may be 
able to determine 
exacl failure 


(6) ҮМСС on how 
to store condensate 
from humidity 
separator 


(7) VMCC about 
attempting waste 
water dump to 
remove object 
blocking waste tank 
inlet 
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654 H2O SPLY PRESS Jt 


@ If Comm, 
From ORB PKT, 


ҮМСС for exact qty 
H2O SPLY PRESS to dump 
HIGH 


(@) Reset TKC limit 


to detect next worst 
S66 SPLY WATER TKS case failure 
HARD FILLED * Continue FES Dump initiated in hoe ae 
OPCL and refer to SUPPLY 
If SUPPLY Н2О WATER DUMP using FES (ORB (9 Crew may ор to 
PRESS OPS, ECLS) have MCC make S/W 
> 40.0 psia • If no comm: Dump H20 tanks to limit change via 
From ORB PKT, provide 100% total ullage in any TMBU 
H20 SPLY PRESS single or combination of TKs 
HIGH A,B,C,D @ Alternate FC 
relief path will be 
operating when TKA 


is > 95 
SM 66 
ENVIRONMENT 
Is SUPPLY Н2О 
QTYA<95? 
NO 


Transfer Н2О 


(R11L) 

е SPLY H20 TKA 
OUTLET - OP 
(tb-OP) 

e When SUPPLY 
Н2О QTY A has 
decr 396, 
continue: 

e SPLY TKA 
OUTLET - CL 
(tb-CL) 


(CRT) SUPPLY | 6 | Reset TKB 
H20 PRESS SHIFTED OR limits 


decr ? FAILED HIGH 
SM 60 SM 
TABLE MAINT 


• ITEM 1 


40620420 
CHECK VLV 


FAILURE • Set upper limit to 


93% 
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EXT A/L 


m 
N 


EXT A/L 


m 
N 


177 AIL H2O 
LN T1(2) 


H20 LINE TEMP: 

H20 SPLY T ZN1 
< 42 

H20 SPLY T ZN1 
> 130 

LCG2 SPLY T ZN1 
< 50 

LCG2 SPLY T ZN1 
> 130 

QD PNL T ZN2 
<42 

H20 ӘРІ Ү T 232 
<42 

H20 SPLY Т 232 
> 130 


Nominal Config: 

(ML86B:C) 

cb MNA EXT ARLK 
НТК LINE ZN 1 — 
с(ор) 

cb ММА EXT АКК 
НТК LINE ZN 2 – 
с(ор) 

cb ММВ EXT АКК 
HTR LINE ZN 1 — 
op(cl) 

cb MNB EXT ARLK 
НТА LINE ZN 2 – 
op(cl) 

cb MNC EXT ARLK 
НТК LINE ZN 1 — 
op(cl) 

cb MNC EXT ARLK 
НТК LINE ZN 2 – 


op(cl) 
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6.7a 


177 EXTERNAL 
AIRLOCK 
Affected temps 
indicate: 


CLOSED 
OPERATIONAL 
AND ОУЕКТЕМР 
THERMOSTATS 
ІМ ONE НТК 
STRING 


EXT АЛ. H20 LN T TY 


Both zones YES 
affected ? 


Only one zone 


affected ? 


YES 


| 6 | FAILED 


OPEN 
THERMOSTAT IN 
HTR STRING 


| в | Switch to 


alternate htr string 


(ML86B:C) 

• cb MNB 
(MNA,MNC) 
EXT ARLK HTR 
ZN 1(2) - cl 

e cb MNA 
(MNB,MNC) 
EXT ARLK HTR 
ZN 1(2)- op 
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If both zone 
temps are indicating 
high, VMCC. 
Possible external 
heat load due to 
attitude is causing 
high temps 


MNA(MNB,MNC) 
PWR SOURCE 


alternate htr pwr 
source 


(ML86B:C) 

“ cb MNB 
(MNA,MNC) 
EXT ARLK HTR 
ZN 1,2 (two) — cl 

“ cb MNA 
(MNB,MNC) 
EXT ARLK HTR 
ZN 1,2 (two) — 
op 
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177 АЛ. 
STRUC T 


INTERNAL TEMP: 
UPR (LWR) BKHD 
T<40 
UPR (LWR BKHD 
T>113 
EXTERNAL TEMP: 
AFT STRUC T < 40 
AFT STRUC T 
> 113 


Nominal Config: 

(ML86B:C) 

cb MNA EXT ARLK 
НТК STRUC - 
с(ор) 

cb ММВ EXT АКК 
НТК STRUC - 


op(cl) 
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6.7b EXT A/L STRUCT TY 


177 EXTERNAL 
AIRLOCK 


Affected temps 
indicate: 


All three temps [YES 
affected ? 


Only one zone 


CLOSED affected ? 
OPERATIONAL 

AND OVERTEMP 
THERMOSTATS 

ІМ ONE НТК 


STRING 


OPEN 
THERMOSTAT IN 
HTR STRING 


| 8 | Switch to 


alternate htr string 


(ML86B:C) 

• cb ММВ 
(MNA,MNC) 
EXT ARLK HTR 
STRUC - cl 

• cb MNA 
(MNB,MNC) 
EXT ARLK HTR 
STRUC - op 
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If two or more 
temps are indicating 
high, VMCC. 
Possible external 
heat load due to 
attitude is causing 
high temps 


LOSS OF 


MNA(MNB) PWR 
SOURCE OR 
MNA(MNB) MPC 
1(2) RELAY OPEN 


Switch to 


alternate htr pwr 
source 


(ML86B:C) 

* cb MNB 
(MNA,MNC) 
EXT ARLK HTR 
STRUC - cl 

• cb MNA 
(MNB,MNC) 
EXT ARLK HTR 
STRUC - op 


CO2 


6.8 
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CO2 


6.8 


6.8a RESERVED 
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S66 САВ 
РРСО2 
f 


Orbiter CO2 
partial press 
> 7.6mm Hg 
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6.8b PPCO21 


SM 66 
ENVIRONMENT 


Is scheduled LiOH 
changeout 
impending ? 


Go to LIOH 
CHANGEOUT (Cue 
Card) 


FAILURE 
PROBABLE 
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Only MCC can 
determine exact 
failure. Suspect snsr 
yielding alarm 
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ECLS SSR 


ECLS SSR 


ECLS SSR-2 
FES CORE FLUSH PROCEDURE 


L1 


CRT 


CRT 
L1 


CRT 


L1 


CRT 


L1 
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NOTE 
This procedure is used to deice or to remove contamination from topping or hi load FES 
core by flowing warm Freon through core. Bypassed radiators and the Secondary FES 
Controller are used for the flush. A successful flush will be indicated by EVAP OUT 
temps stable at ~62 degF when FLASH EVAP CNTLR SEC is activated. Secondary 
cue is a very rapid decrease in duct temps, followed by rapid increase 


SM 88 APU/ENVIRON THERM 


TOPPING CORE FLUSH (RADS ACTIVATED) 
1. NFLASH EVAP CNTLR (three) - OFF 


о ON 


10. 


14. 


TOP EVAP HTR DUCT - A/B 

VNOZ (two) — A AUTO(B AUTO) 
Proceed when TOP FWD(AFT) temps » 120 degF 
RAD BYP VLV MODE (two) - MAN 

CNTLR LOOP (two) – OFF, AUTO A 
After 80 sec, RAD CNTLR LOOP (two) - OFF 
Proceed when EVAP OUT T > 90 degF for 2 min 
FLASH EVAP CNTLR SEC - ON (wait 30 sec) 
— OFF (wait 30 sec) 
Repeat steps 7 and 8 three times, then: 
FLASH EVAP CNTLR SEC - ON 
Proceed on MCC call, or if no comm, wait minimum 7 min, then proceed 
when EVAP OUT T ~62 degF and TOP FWD(AFT) > 120 degF 


* |f TOP FWD(AFT) « 40 degF, then Ж 
* immediately perform steps 11,12,13,14 * 


FLASH ЕУАР CNTLR SEC - OFF 

RAD CNTLR LOOP (two) - AUTO A 

After 10 sec, RAD BYP VLV MODE 1,2 (two) - AUTO 
RAD CNTLR OUT TEMP -HI 

After 5 min, RAD CNTLR OUT TEMP — NORM 


If successful flush: 


15. After 30 min, TOP EVAP HTR DUCT - A(B) 


If FES reqd, go to FES RESTART, ECLS SSR-5 


HI LOAD CORE FLUSH (RADS ACTIVATED) 


1. NFLASH EVAP CNTLR (three) — OFF 


ooN 


10. 


14. 


HI LOAD DUCT HTR - A/B 
Proceed when HI LOAD INBD(OUTBD) Ts > 170 degF 
HI LOAD EVAP — ENA 
RAD BYP VLV MODE (two) - МАМ 
CNTLR LOOP (two) — OFF, AUTO A 
After 80 sec, RAD CNTLR LOOP (two) — OFF 
Proceed when EVAP OUT T > 90 degF for 2 min 
FLASH EVAP CNTLR SEC - ON (wait 30 sec) 
— OFF (wait 30 sec) 
Repeat steps 7 and 8 three times, then: 
FLASH EVAP CNTLR SEC - ОМ 
Proceed on MCC call, or if no comm, wait minimum 7 min, then proceed 
when EVAP OUT T ~62 degF and HI LOAD INBD(OUTBD) > 170 degF 


* |f HI LOAD INBD(OUTBD) « 40 degF, then * 
* immediately perform steps 11,12,13,14 * 


FLASH EVAP CNTLR SEC - OFF 

RAD CNTLR LOOP (two) - AUTOA 

After 10 sec, RAD BYP VLV MODE 1,2 (two) - AUTO 
RAD CNTLR OUT TEMP -HI 

After 5 min, RAD CNTLR OUT TEMP – NORM 


If successful flush: 


15. HI LOAD EVAP - OFF 
16. After 30 min, HI LOAD EVAP DUCT HTR - OFF 


If FES reqd, go to FES RESTART, ECLS SSR-5 
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ECLS SSR-2 (Cont) 


TOPPING CORE FLUSH (RADS NOT ACTIVATED) 
L1 1. TOP EVAP HTR DUCT - A/B 
CRT Proceed when TOPPING DUCT temps within limits (no 4; if PASS SM 88 available, TOP FWD(AFT) > 120 degF) 
L1 2. FLASH EVAP CNTLR SEC - OFF 
3. HI LOAD EVAP - OFF 
O1 Proceed when EVAP OUT T > 90 degF for 2 min 
L1 4. FLASH EVAP CNTLR SEC - ON (wait 30 sec) 
5. — OFF (wait 30 sec) 
6. Repeat steps 4 and 5 three times, then: 


FLASH EVAP CNTLR SEC - ON 
CRT 7. Proceed on MCC call, or, if no comm, wait minimum 7 min, then proceed 
when EVAP OUT T ~62 degF and TOP FWD(AFT) > 120 degF 


* |f TOP FWD(AFT) « 40 degF, then Е 
* immediately perform steps 12,13,14,15 * 


L1 8. FLASH EVAP CNTLR SEC - OFF 
9. HI LOAD EVAP — ENA 
10. FLASH EVAP CNTLR PRI B — ON (wait 2 min) 
O1 If EVAP OUT T ~39 degF (Topper recovered): 
L1 11. TOP EVAP HTR DUCT - A(B) >> 
12. FLASH EVAP CNTLR (three) — OFF (Topper not recovered) 
13. HI LOAD EVAP — ENA 
14. FLASH EVAP CNTLR SEC - ON 
15. NTOP EVAP HTR DUCT - A(B) 


HI LOAD CORE FLUSH (RADS NOT ACTIVATED) 
L1 1. HI LOAD EVAP DUCT НТК - A/B 


CRT Proceed when HI LOAD DUCT temps within limits (no J; if PASS SM 88 available, when HI LOAD INBD(OUTBD) 
> 170 degF) 
FLASH EVAP CNTLR SEC - OFF 
HI LOAD EVAP – ON 
FLASH EVAP CNTLR SEC - ON (wait 30 sec) 
— OFF (wait 30 sec) 

Repeat steps 4 and 5 three times, then: 
FLASH EVAP CNTLR SEC - ON 
CRT 7. Proceed on MCC call, or, if no comm, wait minimum 7 min, then proceed 

when EVAP OUT T ~62 degF and HI LOAD INBD(OUTBD) > 170 degF 


L1 


DARN 


* |f HI LOAD INBD (OUTBD) < 40 degF, then * 
* immediately perform steps 12,13,14,15 * 


L1 8. FLASH EVAP CNTLR SEC - OFF 
9. HI LOAD EVAP — ENA 
10. FLASH EVAP CNTLR PRI B — ON (wait 2 min) 
O1 If EVAP OUT T -39 degF (HI LOAD recovered): 
L1 11. HI LOAD EVAP DUCT HTR- A >> 
12. FLASH EVAP CNTLR (three) — OFF (HI LOAD not recovered) 
13. HI LOAD EVAP – OFF 
14. FLASH EVAP CNTLR SEC - ON 
15. NHI LOAD EVAP DUCT HTR - A(B) 
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ECLS SSR-3 
RECONFIG TO ALT PCS SYS (AUTO OPS) 


©) Use this 
procedure for 
complete reconfig of 
Auto PCS or to 
depress cabin back 
6.2b to normal pressure 
after N2 or O2 leak 


occurred inside 
cabin. Some sws 


SM 66 ENVIRONMENT may be in desired 


e Reconfig to alternate system position 


(L2) 

ATM PRESS CONTROL 

“ O2/N2 CNTLR VLV SYS 1(2) — CL 

А 2(1) - AUTO 


(01) 
* O2/N2 FLOW SEL - SYS 2(1) O2 
• PPO2 SEL - SNSR B(A) 


(MO10W) 
e 14.7 PSI CABIN REG INLET SYS 2(1) — OP 
1(2) — CL 
H2O ТК М2 REG INLET SYS 2(1) - OP 
1(2) - CL 
O2 REG INLET SYS 2(SYS 1) - OP 
1(SYS 2) - CL 


Loss of PCS Sys 
1(2) O2 or N2 


(CRT) 
«ҮМ2 REG P 2(1) 185-240 psia 
«(02 REG P 2(1) 90-125 psia 


If Cabin Press < 15.2 psia >> 
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3 
SM 66 ENVIRONMENT 


If Cabin Press > 15.2 psia 


(MO13Q) 
e MIDDECK FLOODS AIRLK 2 — ON/OFF 


(Inner Hatch) 

e Equalization vlv caps (two) — remove, stow 
e Equalization vlv (two) — OFF 

e Open, stow HATCH 

e Rotate vent duct into airlock 


(O15:D) 

• cb ММВ PPO2 C CAB dP/dT - op 
(AW82B) 

e AIRLK DEPRESS vlv cap - vent, remove 


e Depress Cabin to ops level 


(AW82B) 
e AIRLK DEPRESS vlv - 5 
* If ‘S66 CABIN PPO2 A(B)’ 
ж AIRLK DEPRESS vlv - CL 
(C5) 
DIRECT O2 vlv — OP 
When PPO2 = 3.45, 
DIRECT O2 vlv - CL 
Continue to depress Cabin and 
add O2 as reqd 
e When ‘S66 САВ O2(N2) FLO 1(2) 
If PPO2 » 3.6, continue depress until 
PPO2 « 3.6 psia 
If PPO2 « 2.9, continue depress until 
CABIN PRESS = 14.5 psi 
AIRLK DEPRESS vlv - CL 
Allow CABIN PRESS and РРО2 to incr 
(715 min). Repeat depress to CABIN 
PRESS = 14.5 until PPO2 > 2.9 psia 


5 |Reconfig from Cabin Depress 


(AW82B) 

“ AIRLK DEPRESS viv - CL, capped 
(O15:D) 

“ cb MNB РРО2 C CAB dP/dT - cl 


(Inner Hatch) 

e If read, rotate vent duct and stow on AIRLK 
wall 

e If reqd, close HATCH 

e EQUAL viv — norm and capped 


(MO13Q) 
“ MIDDECK FLOODS AIRLK 2 — OFF/ON 


* ж + + * * * * 
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10.2 psi reconfig 


(L2) 

ATM PRESS CONTROL 

e O2/N2 CNTLR VLV SYS 1 — CL (O2) 
А 2 — OP (№) 


(MO10W) 
e H20 TK М2 REG INLET SYS 1 - CL 
° 2-ОР 


(СКТ) 
«ҮМ2 REG P 2(1) 185-240 psia 
eVO2 REG P 2(1) 90-110 psia 
e P&I change to Cabin Maintenance: 
Change ‘SYS 1’ to ‘SYS 2’ 
«ҮМСС for P&I changes to repress 
procedure 


If Cabin Press < 10.6 psia >> 


(2) Swap PCS 
feeding nitrogen. 
Oxygen fed via Direct 
O2 
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ECLS SSR-3 (Cont) 
6.2b 


SM 66 ENVIRONMENT 


If Cabin Press > 10.6 psi 


(O15:D) 

• cb ММВ PPO2 C CAB dP/dT - op 
(AW82B) 

e AIRLK DEPRESS vlv cap - vent, remove 


e Depress Cabin to ops level 


(AW82B) 
• AIRLK DEPRESS VLV — 5 


* If ‘S66 CABIN PPO?’ AIRLK 

* DEPRESS vlv - CL 

* (MO10W) 

* 14.7 REG INLET SYS 2 - OP or 

* open 14.7 REG INLET configured 
* for O2 when PPO2 = 2.8 

ж 14.7 REG INLET SYS2- CL 

* Continue to depress 

* Cabin and add O2 as reqd 


* ж + +*+ * * * ж 


If PPO2 > 2.8, continue depress until PPO2 < 2.8 and 
Cabin P = 10.2 < X < 10.4 

If PPO2 < 2.55 

e AIRLOCK DEPRESS vlv — CL 

e Open 14.7 psi CABIN REG INLET which is configured to 
flow O2 to allow cabin press and РРО2 to incr until PPO2 = 
2.8. Repeat depress until Cabin P = 10.2 « X « 10.4 and 
PPO2 » 2.55 


7 |Reconfig from cabin depress 


(AW82B) 
“ AIRLK DEPRESS viv - CL 


(O15:D) 
“ cb MNB PPO2 C CAB dP/dT - cl 


е Go to 10.2 PSI MAINTENANCE (EVA) for subsequent 
cabin adjustments 
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ECLS SSR-4 
RECONFIG TO ALT H20 LOOP 


loop already 
activated ? 


Reason for loop 

(21) reconfiguration: 

e H2O PUMP LOOP 1(2) - ON PUMP FAILURE OR 

. 2(1) - OFF LOOP FLOW 

1(2) BYP MODE - AUTO BLOCKAGE 

2(1) BYP MODE - MAN 
LEAKS (EXTERNAL 
OR FREON/H2O 
INTERLOOP 
LEAKAGE) OR LOSS 
OF BOTH PUMP OUT 
P AND ACCUM QTY 
INST 


BYPASS 
CONTROLLER 
FAILURE OR BUS 
FAILURE: AC1 (ФА 
OR ЗФ) OR АСЗ (ФА 
OR 30) 


BUS FAILURE: AC3 
(ФВ OR ФС) OR NO 
FAILURE: BUS 

BALANCING REQD 


4 | New active loop: 
LOOP 1 LOOP 2 


(R13U) (R13U) 

• Inhibit LOOP 2 PUMP e Inhibit LOOP 1 PUMP 
OUT P (param 115) OUT P (param 105) 

e Change LOOP 1 PUMP • Change LOOP 2 PUMP 
OUT P (param 105) lower OUT P (param 115) lower 
C/W to 1.50 vdc (45 psia) C/W to 1.50 vdc (45 psia) 


Reconfig B/U C/W Reconfig B/U C/W 

e ITEM1+0612700 e ITEM1+0612600 
EXEC EXEC 

e ITEM 15 EXEC e ITEM 15 EXEC 

e ITEM1+0612600 e ITEM1+0612700 
EXEC EXEC 

e ITEM 11 +4 5 EXEC e ITEM 11 +4 5 EXEC 


New active loop: 
LOOP 1 LOOP 2 


(R13U) (R13U) 

e Change LOOP 1 PUMP e Change LOOP 2 PUMP 
OUT P (param 105) lower OUT P (param 115) lower 
C/W limit to 1.50 vdc (45 C/W limit to 1.50 vdc (45 
psia) and LOOP 2 (param psia) and LOOP 1 (param 
115) to 0.65 vdc (19.5 psia) 105) to 0.65 vdc (19.5 psia) 


| Reconfig B/U C/W Reconfig B/U C/W 


SM 60 SM TABLE MAINT SM 60 SM TABLE MAINT 


e ITEM 1+0612600EXEC| • ITEM1+0612700EXEC 


e ITEM1+0612700EXEC| ° ITEM 1 +0 6 1 2 6 0 0 EXEC 
e ITEM 11 +1 9.5 EXEC e ITEM 11 +1 9.5 EXEC 
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Procedure 
assumes initial C/W 
and B/U C/W for 
PUMP OUT P set at 
19.5 for inactive loop 
and 45 for active loop 


(2) Loss of bypass 
controller results 

in loss of all 
instrumentation in 
affected loop except 
flow and some 
temperatures 


G) With loss of 
PUMP OUT P and 
ACCUM QTY 
instrumentation, 
Freon/H2O interloop 
leakage is not 
detectable. Affected 
loop should not be 
used unless reqd 
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6 | New active loop: 
LOOP 1 LOOP 2 


(R13U) 

• Inhibit LOOP 2 PUMP 
OUT P (param 115) 

e Change LOOP 1 PUMP 
OUT P (param 105) lower 
C/W to 1.50 vdc (45 psia) 


| Reconfig В/О C/W 
SM 60 SM TABLE MAINT 


e ITEM 1+06 12600 EXEC 
* ITEM 11 +4 5 EXEC 
e ITEM 1+06 12700 EXEC 


Inhibit LOOP 2 SM ALERTS 
e ITEM 10 EXEC 

e ITEM 1+06127 10 EXEC 
• ITEM 10 EXEC 


(R13U) 

e Inhibit LOOP 1 PUMP 
OUT P (param 105) 

e Change LOOP 2 PUMP 
OUT P (param 115) lower 
C/W to 1.50 vdc (45 psia) 


Reconfig B/U C/W 
SM 60 SM TABLE MAINT 


e ITEM 1+0612700EXEC 
e ITEM 11 +4 5 EXEC 
e ITEM 1+06 12600 EXEC 


Inhibit LOOP 1 SM ALERTS 
e ITEM 10 EXEC 

• ITEM 1+0 612610 EXEC 
e ITEM 10 EXEC 


7 | New active loop: 
LOOP 1 LOOP 2 


(R13U) 

e Inhibit LOOP 2 PUMP 
OUT P (param 115) 

e Change LOOP 1 PUMP 
OUT P (param 105) lower 
C/W to 1.50 vdc (45 psia) 


| Reconfig B/U C/W 
SM 60 SM TABLE MAINT 


ITEM 1 +0 6 12 6 0 0 EXEC 
ITEM 11 +4 5 EXEC 
ITEM 1 +06 12700 EXEC 


Inhibit LOOP 2 SM ALERTS 
ITEM 10 EXEC 
ITEM 1 +06 127 10 EXEC 
ITEM 10 EXEC 
ITEM 1 +06 127 40 EXEC 
ITEM 10 EXEC 
ITEM 1 +06 12705 EXEC 
ITEM 10 EXEC 
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(R13U) 

• Inhibit LOOP 1 PUMP 
OUT P (param 105) 

e Change LOOP 2 PUMP 
OUT P (param 115) lower 
C/W to 1.50 vdc (45 psia) 


Reconfig B/U C/W 
SM 60 SM TABLE MAINT 


ITEM 1 +06 127 00 EXEC 
ITEM 11 +4 5 EXEC 
ITEM 1 +0 6 1 2 6 0 0 EXEC 


Inhibit LOOP 1 SM ALERTS 
e ITEM 10 EXEC 

ITEM 1 +0 6 12610 EXEC 
ITEM 10 EXEC 

ITEM 1 +06 12640 EXEC 
ITEM 10 EXEC 

ITEM 1 +06 12605 EXEC 
ITEM 10 EXEC 
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ECLS SSR-5 


FES RESTART 


\FES 


Controllers off 
(L1) 

FLASH EVAP 
CNTLR 

e PRIA – OFF 

• NB- OFF 

. NSEC - OFF 


SM 88 
APU/ENVIRON 
THERM 


EVAP OUT T 
between 
41-47 degF ? 


FREON LOOP 1,2 
EVAP OUT T 
> 68 degF ? 


(L1) HI LOAD 
EVAP enabled ? 


NO 


LOAD EVAP 
prohibited due to 
FES or payload 
constraints ? 


NO 


(L1) 
° HI LOAD 
EVAP - ENA 


Restart Evap 


(L1) 

e FLASH EVAP 
CNTLR PRI 
А(В)- ON 

e After ~30 sec, 
NEVAP OUT 
~39 degF 
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ЕЗ Restart Еуар 


(L1) 

e FLASH EVAP 
CNTLR PRI 
А(В)- ON 

e After ~30 sec, 
VEVAP OUT 
~39 degF 


VES | 8 | VMCC to 


reduce heat load 


e Change attitude 
(tail sun best) 

e Power down 
(ORB PKT, 
PRIOR PWRDN) 

or 

e Deploy radiators 
(if stowed) 


3 | Restart Evap 


(L1) 
* RAD CNTLR 
OUT TEMP - HI 


(CRT) 

When FREON 

LOOP EVAP OUT 

TEMP: » 50 degF 

(L1) 

e RAD CNTLR 
OUT TEMP - 
NORM (then 
immediately) 
FLASH EVAP 
CNTLR PRI 
А(В)- ON 
After ^1 min, 
\FREON ЕУАР 
OUT T ~39 degF 
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(1) Prior flight 
experience has 
demonstrated that 
FES shutdns are 
most likely in this 
temp range 


To ensure 
positive FES restart, 
RADs are placed in 
HIGH to impose a 
load on FES 


@ TOPPING 
EVAP will overtemp 
shutdn when inlet 
temp exceeds -68 
degF and HI LOAD 
not activated 


@ Heat load 
beyond capability of 
topping evap 
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ECLS SSR-6 
CABIN EQUIP PWRDN 


Use one IDP/CRT with one MDU 


F6/F8/A6U FLT CNTLR PWR (three) - OFF 


014:Е Ycb ММА DDU L,AFT (two) - op 
O15:E YNcb MNB DDU L,R (two)  — op 
O16:E Ycb MNC DDU R,AFT (two) — op 
L1 CAB TEMP - COOL(as reqd, WARM) 
Minimize ІЮ 
W1-10 Install Window Shades (ten) 
O19 TVPWR -OFF 
A3 MON 1,2 - OFF 
R11 VTR PWR - OFF 
MO39M MIDDECK COMM CCU PWR — OFF 
MO42F SPKR AUD SPKR PWR - OFF 
PWR — OFF 
MOS58F MIDDECK CCU AUD PWR - OFF 
GALLEY DC PWR BUS A — OFF 
B — OFF 


MA73C:G cb AC3 GALLEY FAN (three) — op 
or 
Food Warmer - OFF, light — off 
All middeck Its — off 
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ECLS SSR-7 
FLASH EVAPORATOR CHECKOUT 


NOTE 
Procedure used to check all components 


PRETEST SETUP 


а. VRad flow, PLBD opened 
L1 b. FLASH EVAP ТОР DUCT HTR - A(B) 
NOZ (two) - AUTO A(B) 


If HI LOAD EVAP to be activated: 
FLASH EVAP HI LOAD DUCT НТК - A(B) 
Wait ~45 min before activating HI LOAD 


L2 c. FLASH EVAP FDLN HTR A SPLY - 1(2) 
B SPLY - 1(2) 


R11L а. NSPLY H20 TKB OUTLET - OP (tb-OP) 
NB SPLY ISOL МУ - OP (tb-OP) 
ML31C ҮТКО OUTLET - OP (tb-OP) 


COMPONENT CHECKOUT | SM 88 APU/ENVIRON THERM 


a. PRIMARY CNTLR A,B and TOPPING FES CHECKOUT 
Perform FES RESTART, ECLS SSR-5 


b. SECONDARY CNTLR and TOPPING FES CHECKOUT 


NOTE 
This procedure Y SEC CNTLR ops starting from standby 
mode. To check cntlr startup under load conditions, 
interchange steps 2 and 3 but pause between steps to allow 
EVAP OUT T to incr > 62 degF (approx 1 min) 


L1 1. VHI LOAD EVAP - OFF 
2 FLASH EVAP CNTLR PRI A,B - OFF 
SEC - ON 
3. RAD BYP VLV LOOP 1,2 MODE (two) - MAN 
MAN SEL (two) — BYP until tb - BYP 
CRT 4. After 2 min, УЕУАР OUT T ~62 degF 
L1 5 RAD BYP VLV LOOP 1,2 MODE (two) - AUTO 
CNTLR LOOP 1,2 (two) – OFF, AUTO A(AUTO B) 
After 90 sec, Үр — RAD (two) 
6. Perform FES RESTART, ECLS SSR-5 
c. SECONDARY CNTLR, HI LOAD FES, FEEDWATER A CHECKOUT 
L1 1. HI LOAD EVAP - ЕМА 
FLASH EVAP CNTLR SEC - A SPLY 
2. PRI A,B — OFF 
SEC - ON 
3. RAD BYP VLV LOOP 1,2 MODE (two) - MAN 
MAN SEL (two) — BYP until tb — BYP 
CRT 4. After 2 min, VEVAP OUT T ~62 degF 
L1 5. RAD BYP VLV LOOP 1,2 MODE (two) - AUTO 
CNTLR LOOP 1,2 (two) — OFF, then AUTO A(AUTO B) 
After 90 sec, МЫ — RAD (two) 
6. Perform FES RESTART, ECLS SSR-5 
7. HI LOAD EVAP – OFF 
After 30 min, 
8. FLASH EVAP HI LOAD DUCT HTR - OFF 
d. SECONDARY CONTROLLER, HI LOAD FES, FEEDWATER B CHECKOUT 
L1 1. HILOAD EVAP - ENA 


FLASH EVAP CNTLR SEC - B SPLY 
2 PRI A,B - OFF 
SEC - ON 
3 RAD BYP VLV LOOP 1,2 MODE (two) - MAN 
MAN SEL (two) — BYP until tb — BYP 
CRT 4. After 2 min, VEVAP OUT T ~62 degF 
L1 5 RAD BYP VLV LOOP 1,2 MODE (two) - AUTO 
CNTLR LOOP 1,2 (two) — OFF, then AUTO A(AUTO B) 
After 90 sec, МЫ — RAD (two) 
Perform FES RESTART, ECLS SSR-5 
HI LOAD EVAP - OFF 
After 30 min, 
FLASH EVAP HI LOAD DUCT HTR - OFF 
CNTLR SEC – A SPLY 


оо NO 
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ECLS SSR-7 (Cont) 


L1 


CRT 
L1 


CRT 
L1 


CRT 
L1 
CRT 
L1 


CRT 
L1 
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e. 


PRIMARY CNTLR A,B, TOPPING and HI LOAD EVAP, A and B SPLY CHECKOUT 


1. HILOAD EVAP - ENA 
FLASH ЕУАР CNTLR SEC – A SPLY(B SPLY) 
2. PRI A – OFF 
B- OFF 
SEC - OFF 
RAD BYP VLV LOOP 1,2 MODE (two) - MAN 
MAN SEL (two) — BYP until tb - BYP 
When EVAP OUT T > 47 degF, FLASH EVAP CNTLR PRI A — ON 
After 60 sec, VEVAP OUT T ~39 degF + 1 degF 
FLASH EVAP CNTLR PRI A — OFF 
B - ON 
After 60 sec, VEVAP OUT T ~39 degF + 1 degF 
7. RAD BYP VLV LOOP 1,2 MODE (two) - AUTO 
CNTLR LOOP 1,2 (two) - OFF, AUTO A(AUTO B) 
After 90 sec, М (two) - RAD 
8. After 2 min, HI LOAD EVAP - OFF 


оо» o 


PRIMARY CNTLR A,B, TOPPING, STARTUP FROM STBY CHECKOUT 


1. Perform FES RESTART, ECLS SSR-5, using A CNTLR 
2. NRAD OUT T ~39 degF (FES to STBY) 
Pwrdn and/or change attitude if necessary 

3. RAD CNTLR OUT T — HIGH 

4. After 2 min, VEVAP OUT T ~39 degF + 1 degF 

5. FLASH EVAP CNTLR PRI A - OFF 

B - ON 

6. After 60 sec, VEVAP OUT T ~39 degF + 1 degF 

7. RAD CNTLR OUT T - NORM, then immediately 

8. FLASH EVAP CNTLR PRI B — OFF, ON 

9 
10 
11 
12 
13 


VRAD OUT T ~39 degF + 1 degF 
CNTLR OUT T — HIGH 
After 2 min, VEVAP OUT T ~39 degF + 1 degF 
RAD CNTLR OUT T - NORM 
FLASH EVAP CNTLR PRI B - OFF 
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ECLS SSR-8 
SMALL CABIN-LEAK ISOL 


NOTE 


This procedure should only be performed On MCC call. MCC will call 


with specific steps to be performed. Steps may be sequentially 


performed in groups to expedite leak isolation. MCC will determine 


when leak has been isolated using cabin pressure decay 


SM 66 ENVIRONMENT OR SM SYS SUMM 1 


LEAK ISOLATION STEPS 
If spacelab module, go to ECLS SSR-1 (SLM MAL, ECLS) >> 


1. 


If manual cabin pressure control or 10.2 psi ops, go to step 3 
14.7 CAB REG INLET SYS 1,5Ү5 2 vlv (two) - CL 
. NCOMMODE CNTL - DN/OFF (N/A if EDO WCS) 


VAC МІУ — CL 


NEG PRESS RELIEF vlv covers (two) — cl (push firmly) 


CAB RELIEF A — CL (tb-CL) 


CAB RELIEF В — CL (tb-CL) 


If flown, deactivate CO2 RMVL SYS: 
CO2 RMVL SYS CNTLR 1(2) MODE — STBY (hold 3 sec) 
Wait 6 sec 
ҮСО2 RMVL SYS CNTLR 1(2) OPER It — off 


VFAIL It. — on 
WAC PRESS < 5.0 
Record VAC PRESS 


NOTE 
Suspect possible duct leakage if VAC PRESS 
> 5.0 Н or increases after next step 


On MCC GO, replace LiOH canister in POS A 


. NCAB PURGE VLV - CL 


VISOL VLV - CL 


EXT АЛ. DEPRESS vlv - CL 
NEG PRESS RELIEF vlv covers (two) — CL (push firmly) 


VAC VENT ISOL VLV CNTL - CL (tb-CL) 
CRADLE - AUTO INHIBIT 
Remove urinal hose (at hose block), hose block, and filter 


Place Gray Tape over center tube (EMU drain) 


H HATCH open: 
13. Perform SH CABIN LEAK ISOLATION (Cue Card) 


A/L HATCH - CL (per decal) 
Equal vlv (two) — OFF 


LEAK DETECTION AND SEALING 


15. Goto LEAK DETECTION – ULTRASONIC (ІЕМ, PROCEDURES С thru L) 


If reqd (On MCC Go): 


16. Goto LEAK SEALING – VACUUM (IFM, PROCEDURES G thru L) 


RECOVERY STEPS (On MCC call 


MO10W 2. 
WCS 3 
WCS/ 4. 
EDO 
WCS 
Below 5. 
SIDE 
HATCH 
L2 6. 
T. 
8. 
MO51F 
CRT 
MD52M 
MIDDECK 9 
FLR 
EXT A/L 10. 
ML31C 11. 
WCS 12. 
fS 
MIDDECK 14. 
L2 17. 
18. 
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CAB RELIEF A — ENA (tb-ENA) 


CAB RELIEF B - ENA (tb-ENA) 
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ML31C 19. VAC VENT ISOL VLV CNTL - OP (tb-OP) 
If flown, reactivate СО2 RMVL SYS: 

MO51F CO2 RMVL SYS MNA(MNC) - OFF 

AC1(AC3) - OFF (hold 3 sec) 
NCNTLR 1(2) FAIL It — off 
AC1(AC3) – ON (hold 3 sec) 
MNA(MNC) - ON 
CNTLR 1(2) MODE - OPER (hold 3 sec) 
Wait 6 sec 
NCO2 RMVL SYS CNTLR 1(2) OPER It — on 


WCS/ 20. VAC VLV ОР 
EDO 
WCS 


PCS CONFIG (On MCC GO) 
21. УМСС for PCS config and TIG time (if necessary) 
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ECLS SSR-9 
RAD ISOL RECOVERY 


L1 


L2 


L1 


L2 


L1 
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NOTE 
Procedure reestablishes radiator flow after inadvertent isolation 
due to instrumentation or Freon isolation logic failure. Expect 
possible ‘S88 EVAP OUT T 1(2) msg 


SM 88 APU/ENVIRON THERM 


1. FLASH EVAP CNTLR PRI A,B,SEC (three) - OFF 
If Freon Loop 1 aff: 

2. RAD BYP VLV MODE 1- MAN 

CNTLR LOOP 1 — OFF, then 
AUTO A(AUTO B) 

3. After 10 sec, RAD BYP VLV MODE 1 – AUTO 

4. RAD CNTLR OUT TEMP – HI 

5. FREON ISOL MODE -MAN 

LOOP 1- RADIATOR (hold 5 sec) 


If Freon Loop 2 aff: 

6. RAD BYP VLV MODE 2 - MAN 

CNTLR LOOP 2 – OFF, then 
AUTO A(AUTO B) 

7. After 10 sec, RAD BYP VLV MODE 2 - AUTO 

8. RAD CNTLR OUT TEMP - HI 

9. FREON ISOL MODE - MAN 

LOOP 2 - RADIATOR (hold 5 sec) 

10. After 5 min, RAD OUT TEMP - NORM 
If FES reqd, go to FES RESTART, ECLS SSR-5 
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ECLS SSR-10 
Н2О PUMP OPS VIA GPC 


L4:F 
L1 


L1 
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NOTE 
Provides continuous GPC commanding of the H2O loop pumps 


Reset pump cycling constants (if comm available. MCC can TMBU if desired) 


SM 60 SM TABLE MAINT 


ITEM 16 +9 2 0 6 4 1 EXEC 


17 +1 EXEC 
If reqd, perform PL/DPS RECONFIG (PL SYS: ог SODF: ASSY OPS), Secure (PL SYS) 
Perform SM CHECKPOINT INITIATE (ORB OPS, DPS) 


If WCL 1 for continuous ops: 


If Pump A reqd: 

4. cb AC1 H2O LOOP PUMP 1 A/2 (three) — cl 

5. H20 PUMP LOOP 1-A 
If Pump B reqd: 

6. NH20 PUMP LOOP 1 -B 
7. H20 PUMP LOOP 1 - GPC 

LOOP 1 BYP MODE - AUTO 
2 BYP MODE - MAN 


8. H2O PUMP OUT PRESS - 1 


If WCL 2 for continuous ops: 


12. 
13. 


9. cb AC1 H20 LOOP PUMP 1 A/2 (three) - cl 
10. H20 PUMP LOOP 2 - GPC 
NLOOP 2 BYP MODE - AUTO 
V1 BYP MODE - МАМ 
11. NH20 PUMP OUT PRESS - 2 


NOTE 
Ops transition in steps 14 and 15 causes MCIU to lose 
ПО with the GPC. Coordinate ops transition with PDRS 
to avoid impacts to ongoing PDRS operations. Nominal 
PDRS ops are recovered in step 17, if required 


SM OPS 000 PRO 
SM OPS 201 PRO 


S88 APU/ENVIRON THERM 


If H2O LOOP PUMP OUT P 1(2): 61-69 


14. H20 PUMP LOOP 2(1) - OFF 


If reqd: 


16. 


Tf. 
18. 


15. |594 PDRS CONTROL 


ИО ON - ITEM 5 EXEC(*) 
SAFING — CANCEL 


SM(GNC,PL) 1 DPS UTILITY 
CKPT RETRV ENA - ITEM 12 EXEC (*) 
UL CNTL AUTO - ITEM 35 EXEC (*) 


If reqd, perform PL/DPS RECONFIG, (PL SYS: or SODF: ASSY OPS) 


C/W update (if comm available, MCC can TMBU software limits if desired) 


Loop 1 active Loop 2 active 


(R13U) (R13U) 

e Change Loop 1 PUMP OUT P e Change Loop 2 PUMP OUT P 
(param 105) lower C/W limit to (param 115) lower C/W limit to 1.50 
1.50 vdc (45 psia) and Loop 2 vdc (45 psia) and Loop 1 (param 
(param 115) to 0.65 vdc (19.5 psia) 105) to 0.65 vdc (19.5 psia) 


Reconfig B/U C/W Reconfig B/U C/W 


SM 60 SM TABLE MAINT SM 60 SM TABLE MAINT 


e ITEM140612600EXEC e ITEM1+0612700EXEC 
e ITEM 11 +4 5 EXEC e ITEM 11 +4 5 EXEC 

e ITEM140612700EXEC e ITEM1+0612600EXEC 
e ITEM 11 +19. 5 EXEC e ITEM 11 + 19. 5 EXEC 
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FES FEEDLINE PURGE 


NOTE 
Procedure provides evacuation of H2O from FES Feedlines in the event 
of dual htr failures or htr deactivation during major pwrdn. If purge of 
both feedlines is to be performed or if SPLY H2O dump reqd, perform 
dump before performing this procedure to provide ullage 


L1 1. FLASH EVAP CNTLR PRI A,B,SEC (three) - OFF 
NOTE 


Have towel ready for possible release of water when 
mating/demating any connections 


WCS 2. Unstow and install SPLY H2O Dumpline Purge Device into CONT H2O X-TIE POT QD 
Outbd (lower QD with blue Velcro and “POTABLE” label) 
Wall 


ML86B:A 3. cb ММС SPLY H2O XOVR VLV - cl 
If only В FDLN requires purging: 
NOTE 


After evacuation of В FDLN, SPLY H2O can be managed in normal 
fashion by using Nozzle dumps and/or Supply Water dumps with 


FES PRIA 
ML31C 4. SPLY H2O TKD OUTLET - CL (tb-CL) 
R11L 5. TKA,TKB,TKC OUTLET — CL (tb-CL) 


NB SPLY ISOL VLV - OP 
XOVR VLV - OP (tb-OP) 
NDUMP ISOL VLV - OP (tb-OP) 
L1 6. RAD CNTLR OUT TEMP - HI 
O1 7. When EVAP OUT T » 50 degF, 
FLASH EVAP CNTLR PRI B — ON 
8. When FES shuts down and EVAP OUT T again » 50 degF, 
FLASH EVAP CNTLR PRI B – OFF, ON 
9. Repeat step 8 until EVAP OUT T remains at ~57 degF, 
then FLASH EVAP CNTLR PRI B – OFF 


R11L 10. SPLY H20 B SPLY ISOL VLV - CL 
L2 11. FLASH EVAP FDLN HTR B SPLY - OFF 
L1 12. NCNTLR SEC - A SPLY 


13. FDA RESET 
If comm, MCC will TMBU limits as reqd 


If no comm, change limits via table 


SM 60 TABLE MAINT 
SM ALERT 
PARAMETER NAME PARA ID LOW | HIGH 

EVAP TEMP FDLN T FWD (B) 0631871 -10 
EVAP TEMP FDLN T MID 1 (B) 0631873 -10 
EVAP TEMP FDLN T MID 2 (B) 0631875 -10 
EVAP TEMP FDLN T AFT (B) 0631877 -10 
EVAP TEMP FDLN T TOPPING (B) 0631893 -10 
EVAP TEMP FDLN T ACCUM (B) 0631894 -10 
EVAP TEMP FDLN T HI LOAD (B) 0631896 -10 


Continue with procedure in step 27 
If only A FDLN requires purging: 
NOTE 


After evacuation of A FDLN, SPLY H2O can be managed using 
Nozzle dumps and/or Supply Water dumps with FES PRI B 


R11L 14. SPLY Н20 TKA,TKB OUTLET - CL (tb-CL) 


VXOVR VLV - CL (tb-CL) 
\IDUMP ISOL VLV - OP (tb-OP) 
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L1 
O1 


L2 
L1 


L1 


L2 
L1 


WCS 
Outbd 
Wall 
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~ 


15. RAD CNTLR OUT TEMP -HI 
16. When EVAP OUT T » 50 degF, 
FLASH EVAP CNTLR PRI A — ON 


17. When FES shuts down and EVAP OUT T again > 50 degF, 


FLASH EVAP CNTLR PRI A — OFF, ON 


18. Repeat step 17 until EVAP OUT T remains at ~57 degF, 


then FLASH EVAP CNTLR PRI A — OFF 


19. FLASH EVAP РОЕМ НТК A SPLY – OFF 
20. CNTLR SEC - B SPLY 


21. FDA RESET 
If comm, MCC will TMBU limits as reqd 


If no comm, change limits via table 


SM 60 TABLE MAINT 


SM ALERT 
PARAMETER NAME PARA ID LOW | HIGH 
EVAP TEMP FDLN T FWD (A) 0631870 -10 
EVAP TEMP FDLN T MID 1 (A) 0631872 -10 
EVAP TEMP FDLN T MID 2 (A) 0631874 -10 
EVAP TEMP FDLN T AFT (A) 0631876 -10 
EVAP TEMP FDLN T TOPPING (A) 0631891 -10 
EVAP TEMP FDLN T ACCUM (A) 0631892 -10 
EVAP TEMP FDLN T HI LOAD (A) 0631895 -10 


Continue with procedure in step 27 
If both A,B FDLNs require purging: 


NOTE 


SPLY Н20 can be managed by normal means after lines are 
refilled. Lines should be reevacuated after completion of dump 


22. Perform steps 4 thru 9, then: 
FLASH EVAP CNTLR PRI A — ON 
23. Perform steps 17 and 18, then: 


24. FLASH EVAP FDLN HTR A,B SPLY (two) - OFF 


25. TOP EVAP HTR DUCT - OFF 
NOZ L,R (two) — OFF 


26. FDA RESET 
If comm, MCC will TMBU limits as reqd 


If no comm, change limits via table 


SM 60 TABLE MAINT 


SM ALERT 
PARAMETER NAME PARA ID LOW | HIGH 
EVAP TEMP TOPPING AFT 0631802 -10 
EVAP TEMP TOPPING FWD 0631801 -10 
EVAP TEMP TOPPING L DUCT 0631800 -10 
EVAP TEMP TOPPING L NOZ 0631878 -10 
EVAP TEMP TOPPING R DUCT 0631810 -10 
EVAP TEMP TOPPING R NCZ 0631879 -10 


Also update limits per steps 13 and 21 
Continue with procedure in step 27 


POST-PURGE RECONFIGURATION 
27. RAD CNTLR OUT TEMP — NORM 


28. Remove, stow SPLY Н2О Dumpline Purge Device from CONT H20 X-TIE POT QD 


29. VMCC for Supply Water Tank Config 
30. ҮМСС for FES Config 
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A. 


1: 


NOTES 
This procedure is used to restore a single fault tolerance condition 
to orbiter after ORB PKT, PWRDN, AV BAY FIRE has been performed. 
It may be necessary to repower equipment in affected Av Bay to 
restore Single Fault Tolerance (SFT) 


2. The following Reference Table identifies location of equipment to 
ensure SFT for entry: 
ANTISKID 
AUD CTR М 
BRAKES 
COMM 
C/W 
OI MDM ors 
OI DSC OF3 
PL MDM 
3 of 4 FF MDMs 
3 of 4 ADTAs 
3 of 4 AAs 
2 of 3 MLSs 
2 of 3 TACANs (OV103,4) 
2 of 3 GPSs (OV105) 
2 of 3 FMCAs 
3 of 5 GPCs 
3. Perform with MCC coverage, if possible 
4. Recovery steps A,B, and C are reqd to provide valid smoke concentrations 
5. Perform recovery steps D thru M if smoke conc stable or decreasing 
6. FRCS dump will be 2 jet dump only 
7. If recovery of the associated AC Bus, FF MDM, or FMCA is unsuccessful, 


VMCC for vent door config. Certain failure combinations will cause 


multiple vent doors to remain open during entry 


CAUTION 
Do NOT close any cb(s) found open at time of fire that is 


normally closed. Unpower recovered component if smoke 
concentration increases during recovery 


OI MDM RECOVERY (IF REQD) 
If Av Bay 1 or 2 affected: 


1. cbMNA OI MDM OF 1/2A - cl 
If cb not reset then: 
2. cbMNB OI MDM OF 1/2 B - cl 
If Av Bay 3A affected: 
3. cb ММА OI MDM OF 3/4 A - cl 
If cb not reset then: 
4. cb MNC OI MDM OF 3/4 B - cl 


SM 62 PCMMU/PL COMM 


5. PCMMU I/O RESET PCM - ITEM 5 EXEC (*) 


OI DSC RECOVERY (IF REQD) 
If Av Bay 1 affected: 
1. cb MNA OI SIG CONDR OF 1/4 A - cl 
If cb not reset, then: 
2. cb MNB OI SIG CONDR OF 1/4 B - cl 
If Av Bay 2 or 3A affected: 
3. cbMNB OI SIG CONDR OF 2/3 A - cl 
If cb not reset, then: 
4. cb MNC OI SIG CONDR OF 2/3 B - cl 


C. AV BAY FAN RECONFIG 


CAUTION 
With Av Bay Fan activation, a momentary rise in smoke 


concentration may result. If smoke concentration continues 
to increase for > 1 min, unpower affected bay 
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If Av Bay 1 affected: 


L4:G 1. cb AC2 ФА,ФВ,ФС AV BAY 1 FAN B (three) — cl 
Note AC2 AMPS 
L1 2. AV BAY 1FANB-ON 


If AC AMPS not incr 0.5-0.9 amps/® or 
AV BAY 1 FAN AP < 2.5 or > 4.3 (3.3 for 10.2 ops) 
3. AV BAY 1 FAN B - OFF 
If MCC not available, unpower Av Bay 1 >> 
If Av Bay 2 affected: 


L4:H 4. cb АСЗ ФА,ФВ,ФС AV BAY 2 FAN B (three) – cl 
Note AC3 AMPS 
L1 5. AV BAY 2FANB- ON 


If AC AMPS not incr 0.5-0.9 amps/o or 
AV BAY 2 FAN AP « 2.5 or > 4.3 (3.3 for 10.2 ops) 
6. AV BAY 2 FAN B- OFF 
If MCC not available, unpower Av Bay 2 >> 
If Av Bay ЗА affected: 


L4:H 7. cb AC1 ФА,ФВ,ФС AV BAY 3 FAN B (three) – cl 
Note AC1 AMPS 
L1 8. AV BAY 3 FAN B – ON 


If AC AMPS not incr 0.5-0.9 amps/® or 

AV BAY 3 FAN AP < 2.5 or > 4.3 (3.3 for 10.2 ops) 
9. AV BAY 3 FAN B – OFF 
If MCC not available, unpower Av Bay 3 >> 


D. COMM RECOVERY (FOR AV BAY 1 ONLY) (IF REQD) 
C3 1. AUD CTR-1 
If Voice comm not restored: 
2. AUD CTR-2 
If Voice comm still not restored: 
3. AUD СТВ - OFF 
4. Perform COMM SSR-1 


E. COMM RECOVERY (FOR AV BAY 3A ONLY) (IF REQD) 


If no comm: 
АЛЕ 1. NSP DATA RATE ХМІТ = HI 
RCV -НІ 
ӨРІК DATA - S-BD 
CODING XMIT — ON 
RCV — ON 
PWR — 1 
ENCRYPTION PWR -ON 
MODE -SEL 
SEL - BYP 
S-BD PM ANT SW ELEC — 1 
PRE-AMP — 1 
PWR AMPL STBY - 1 
OPER - 1 
XPNDR — 1 
СЗ 2. S-BD PM CNTL — PNL 


If comm not restored: 
3. Perform COMM, 2.3a, then: 
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L1 
CRT 

L1 

CRT 

L1 

CRT 

L1 

CRT 

L1 

CRT 

L1 

CRT 
O13:C 
F2(F4,A7) 


013:А 
F2(F4,A7) 


R13U 


013:А(С.Е) 


R1 
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Е. 


IMU ҒАМ RECONFIG 


If Av Bay 1 affected: 
1. IMU FAN C(B) - OFF 
If IMU FAN AP < 3.7 or > 4.95 
2. IMU FAN C(B)— ON 
В(С)- OFF 
3. NIMU FAN AP ОК 
If Av Bay 2 affected: 
4. IMU FAN A(C) - OFF 
If IMU FAN AP « 3.7 or > 4.95 
5. IMU FAN A(C) - ON 
C(A) - OFF 
6. NIMU FAN AP ok 
If Av Bay 3A affected: 
7. IMU FAN A(B) - OFF 
If IMU FAN AP « 3.7 or > 4.95 
8. IMU FAN A(B) - ON 
B(A) - OFF 
9. VIMU FAN AP ОК 


CAUTION AND WARNING RECOVERY (For AV BAY 3A only) 


cb ESS 2CA C/W B - cl (MA) 
MSTR ALARM pb - off 
cb ESS 1BC C/W A - cl (MA) 
MSTR ALARM pb - off 


RON 


NOTE 


C/W parameters must be reset to nominal on-orbit config 


since temporary loss of pwr has set hardware C/W 
parameters to their default values 


5. Inhibit parameters specified for on-orbit ops on PRIMARY C/W 


PARAMETER MATRIX Cue Card 
6. Use C/W & FDA TABLE (REF DATA) to reset limits for: 


CH Param 

004 CAB PRESS 

007 OMS TK P OX-L 

017 OMS TK P FU-L 

037 OMS TK P OX- R 

047 OMS TK P FU- R 

074 CAB FAN Delta P 
7. C/W МЕМ - CLEAR 


8. C/W PARAM SEL tw (three) – >119 


AC BUS RECOVERY 


Only perform on MCC GO or if critical need 


1. Isolate ЗФ bus per table 


NOTE 


ЗФ AC UTIL PWR cbs are located 


SM 67 ELECTRIC 


2. cb ESS 1BC (2CA,3AB) AC1(AC2,AC3) SNSR - cl 


NOTE 


Expect S67 AC VOLTS msg and 


F7 AC VOLTAGE It 


3. Aff AC BUS SNSR - AUTO TRIP 
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CAUTION 
Following steps should be reviewed carefully prior to their 
execution since affected AC system may be tied into a short 


Repower ФА: 
4. cbaff AC CONTR ФА - cl 
Aff INV PWR — ON 
INV/AC BUS - ON 
NAff AC VOLTS » 110 and « 120 
NAff AC AMPS « 1 
If AC VOLTS, AMPS limits exceeded or F7 AC OVLD It received: 
5. Aff INV/AC BUS - OFF (tb-OFF) 
INV PWR — OFF (tb-OFF) 
6. cb aff AC CONTR ФА- op 
7. Repeat steps 4 thru 6 for ФВ, then ФС 
If no phases recovered: 
8. cb ESS 1BC(2CA,3AB) AC1(AC2,AC3) SNSR - op 
If only 1 or 2 bs recovered: 
9. Inhibit aff AC VOLTAGE C/W Channel: 033 (043,053) 
If any phase recovered: 
10. AffAC BUS SNSR - OFF (1 sec) 
— AUTO TRIP 
11. УМСС for equipment recovery 


GPC RECOVERY 


NOTE 
Three of five GPCs reqd for single fault tolerance 


If requirement not met: 
Perform GNC REASSIGNMENT, DPS SSR-3 
If first GPC recovery fails, then try other GPC, if available 


FF MDM 
NOTE 


Three of four FF MDMs reqd for single fault tolerance. МОМ 
FF2 reqd for FRCS dump 


If requirements not met, reactivate MDM(s) in affected bay: 
MDM FF1(FF2,FF3,FF4) – ON 
GNC I/O RESET 


PL МОМ RECOVERY 
МОМ PL1(PL2) – ON 
SM I/O RESET 


ADTA, AA, MLS, TACAN, GPS 


NOTE 
Three of four ADTAs reqd for single fault tolerance. 
Three of four AAs reqd for single fault tolerance. 
Two of three MLSs reqd for single fault tolerance. 
Two of three ТАСАМ5 reqd for single fault tolerance (OV103,4). 
Two of three GPSs reqd for single fault tolerance (OV105) 


If requirement not met: 
Perform FCS CHECKOUT, DISPLAY/DPS CONFIG and ON-ORBIT FCS CHECKOUT, 
PART 2 (ORB OPS, GNO) to verify equipment function in the affected Av Bay 
for single fault tolerance (as a minimum) 


NOTE 
Following FCS CHECKOUT, recovered equipment may be unpowered until deorb prep 


FMCA 


NOTE 
Two of three FMCAs reqd for single fault tolerance 


If requirement not met (confirmed by MCC): 
MCA LOGIC MNA(MNB,MNC) FWD 1(2,3) - ON 
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NOTE 
Procedure switches Radiator Controllers in affected Freon Coolant Loop 
Radiator. 10-sec pause is necessary to prevent movement of bypass 
viv, thus eliminating possibility of bypass vlv failing in bypass. Expect 
possible ‘S88 EVAP OUT Т 1(2) msg 


FLASH EVAP CNTLR PRI A,B,SEC (three) - OFF 
If Freon Loop 1 aff: 
RAD BYP МІУ MODE 1 – MAN 
CNTLR LOOP 1 — AUTO B(AUTO A) 
After 10 sec, RAD BYP VLV MODE 1 – AUTO 
If Freon Loop 2 aff: 
RAD BYP VLV MODE 2 - MAN 
CNTLR LOOP 2 — AUTO B(AUTO A) 
After 10 sec, RAD BYP VLV MODE 2 - AUTO 


If FES read, wait 4 min, then: 
If FREON EVAP OUT TEMP > 41 and < 47 degF: 

RAD CNTLR OUT TEMP -HI 

When FREON EVAP OUT TEMP > 50 degF: 

RAD CNTLR OUT TEMP — NORM, then immediately, 
FLASH EVAP CNTLR PRI A(B) - ON 

If FREON EVAP OUT TEMP < 41 or > 47 degF: 

FLASH EVAP CNTLR PRI A(B) - ON 
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TABLE A 


REMOVAL OF FAILED/DEGRADED PPO2 SNSR FROM 02 CONCENTRATION COMPUTATION 


SM 60 SM TABLE MAINT 
If PPO2 SNSR A failed/degraded If PPO2 SNSR B failed/degraded If PPO2 SNSR C failed/degraded 
CONSTANT ID — CONSTANT ID — CONSTANT ID – 
ITEM 16 +92213 1 EXEC ITEM 16 +922132 EXEC ITEM 16 +922 133 EXEC 
CONSTANT VALUE - CONSTANT VALUE - CONSTANT VALUE - 
ITEM 17 *0 EXEC ITEM 17 +0 EXEC ITEM 17 *0 EXEC 
NUpdate of CONSTANT VALUE NUpdate of CONSTANT VALUE NUpdate of CONSTANT VALUE 
e Notify MCC of disabled constant 
TABLE B TABLE C 
O2 CONCENTRATION COMPUTATION INHIBIT EQUIVALENT dP/dT COMPUTATION INHIBIT 
SM 60 SM TABLE MAINT SM 60 SM TABLE MAINT 


PARAM ID – ITEM 1 +9 2 2 1 0 4 EXEC 
\Update of PARAM ID 
INH — ITEM 10 EXEC 


e Notify MCC of inhibited parameter 


PARAM ID – ITEM 1 +9 2493 5 EXEC 
\Update of PARAM ID 


INH — ITEM 10 EXEC 


e Notify MCC of inhibited parameter 


TABLE D 
REMOVAL OF FAILED/DEGRADED N2 TANK TEMP/PRESSURE FROM N2 QTY COMPS 


Normally all temperature and pressure transducer flags are set to 1. If transducer fails, disable failed transducer’s flag. For example, 
if SYS 1 М2 TANK 1 TEMP has failed, disable its flag, then the comp uses ТК 2 TEMP in lieu of TANK 1 TEMP in the quantity 
computation. ҮМСС for multiple failures 


SM 60 SM TABLE MAINT 


Update CONSTANT ID: 


ITEM 16 + EXEC (ID numbers below) 
ITEM 17 +__ EXEC (1 = transducer is OK, 0 = transducer is faulty) 


CONSTANT ID NAME CONSTANT ID NAME 


925521 SYS 1 М2 TANK 1 TEMP FLAG 925526 SYS 1 М2 TANK 4 TEMP FLAG 
925522 SYS 1 М2 TANK 2 TEMP FLAG 925527 SYS 2 N2 TANK 3 TEMP FLAG 
925523 SYS 2 N2 TANK 1 TEMP FLAG 925528 SYS 2 N2 TANK 4 TEMP FLAG 
925524 SYS 2 N2 TANK 2 TEMP FLAG 925529 SYS 1 М2 PRESS FLAG 
925525 SYS 1 М2 TANK 3 TEMP FLAG 925530 SYS 2 N2 PRESS FLAG 


TABLE E 
N2 TANK CONFIG 


The following table is used to enable/disable N2 tank depending on whether or not it is flown. VMCC to verify vehicle config shown 
below. '* designates flight-specific tanks 


SM 60 SM TABLE MAINT 


Update CONSTANT ID: 


ITEM 16 + EXEC (ID numbers below) 
ITEM 17 +__ EXEC (1 = tank active, 0 = tank inactive) 


CONSTANT ID VEHICLE CONFIG 
(ITEM 17) 


925531 SYS 1 М2 TANK 1 FLAG = 


925532 SYS 1 М2 TANK 2 FLAG 
925533 SYS 1 М2 TANK 3 FLAG 
925534 SYS 1 М2 TANK 4 FLAG 
925535 SYS 2 N2 TANK 1 FLAG 
925536 SYS 2 N2 TANK 2 FLAG 
925537 SYS 2 N2 TANK 3 FLAG 
925538 SYS 2 N2 TANK 4 FLAG 
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CAUTION 
Leave one Humidity Sep running continuously. Deactivating 


both Humidity Separators simultaneously could cause further 
flooding of Humidity Sep and damage Humidity Sep when 
restarted 


HUM SEP A(B) - ON 
B(A) - OFF 
Perform LIOH STOWAGE VOLUME REMOVAL (IFM) 
Clean up free water in Lower Equipment Bay 
If practical, contact MCC prior to performing FREE FLUID DISPOSAL 
(IFM), for possible waste water dump; 
Otherwise, use towels to soak up water 
For remainder of flight, check pre/post-sleep daily for free water in Lower 
Equipment Bay 
Report to MCC 
If second HUM SEP LEAKS WATER, perform the following steps: 
If any step stops water from leaking, >> 
5. HUM SEP A,B (two) - ON 
Monitor HUM SEP operation by checking for water around 
outlet screen. If over 15 min, 
Report to MCC 
6. Depress Н2О TKs: 
\Best HUM SEP - ON 
Other HUM SEP — OFF 
FLASH EVAP CNTLR PRI A(B) – OFF 
H20 ТК N2 ISOL SYS 1,SYS 2 vlv (two) - CL 
SPLY H20 GN2 TK VENT vlv - VENT 
NTKA SPLY Му — OP 
Expect audible vent and ‘S66 WASTE Н20 PRES alert 
for Waste Press </ (See SSR-17 for H2O dumps) 
7. Goto HUM SEP AIR OUTLET H20 ABSORPTION (IFM) 
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WATER TANK REPRESS/DEPRESS 


NOTE 
This SSR may be reqd for water dumps in the event water 
tanks are depressed for humidity separator problems. 
Repressing water tanks for supply or waste water dumps 
decreases amount of time reqd for dump 


1. Start repress ~30 min prior to water dump 
ML26C 2. SPLY H20 GN2 TK VENT viv - PRESS 
NTKA SPLY Му – OP 
MO10W 3. H20 TK М2 REG INLET SYS 1,5Ү5 2 viv (two) - OP 
ISOL SYS 1,SYS 2 vlv (two) — OP 
Expect ‘S66 САВ Н2О N2 P1,P2’ msgs for H2O TK N2 P ‘V’ 
4. Perform SUPPLY(WASTE) WATER DUMP (ORB OPS, ECLS) 
Depress Tanks 
Н2О ТК М2 ISOL SYS 1,SYS 2 vlv (two) — CL 
SPLY H20 GN2 TK VENT viv — VENT 
NTKA SPLY vlv — OP 
Expect audible vent and ‘S66 WASTE H2O РВЕ’ alert for Waste Press 'J' 
7. Visually inspect Lower Equipment Bay for free water 
Report to MCC 


Охот 


ML26C 
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NOTE 
This procedure assumes that MCC is available for assistance and would inform 
crew of tank C leak (which is normally isolated) or dump line leak at nozzle. This 
procedure also assumes that tanks B, D are tied together and that tank C is isolated. 
Also note that Supply H2O tanks remain pressurized during troubleshooting 


SM 66 ENVIRONMENT 
L1 1. FLASH EVAP CNTLR PRI А,В - OFF 
R11L SPLY Н2О XOVR vlv — CL (tb-CL) 


B SPLY ISOL VLV - CL (tb-CL) 
MCC,CRT If no TK QTY decr or incr at a reduced rate: 
Perform steps 8, 10 >> 
R11L SPLY H20 DUMP ISOL VLV - CL (tb-CL) 
MCC,CRT If no SPLY H2O TK QTY decr or incr at a reduced rate: 
Perform steps 8-11 >> 
SPLY Н2О DUMP ISOL VLV - OP (tb-OP) 
MO13Q ARLK H20 S/O VLV - CL (tb-CL) 
If H2O XFER P decr or ~0: 
Perform steps 8,9,10,12 >> 


MO13Q ARLK H20 S/O VLV – OP (tb-OP) 

CRT 2. If SPLY H20 TK QTY D decr: 

ML31C SPLY H20 TK D INLET, OUTLET (two) – CL (tb-CL) 
CRT If SPLY H2O TK QTY D decr: 


Perform step 6 
Perform SUPPLY/WASTE WATER DUMP (ORB OPS, ECLS) for TK D on MCC call 


ML31C SPLY H20 TK D INLET, OUTLET (two) — CL (tb-CL) 
Perform steps 7-11 >> 
MCC,CRT If SPLY H2O TK QTY B decr or incr at a reduced rate: 
| Perform steps 6, 8, 9, 11 >> 
MCC,CRT If no SPLY H2O TK QTY decr or incr a reduced rate: 
Perform steps 9-11 >> 
CRT 3. If SPLY H2O TK QTY A > 90% (on MCC call): 
R11L SPLY H20 TK A OUTLET - OP (tb-OP) 
АВ OUTLET - OP (tb-OP) 
CRT When SPLY Н2О TK QTY A « 80% or MCC call: 
R11L SPLY H20 TK A OUTLET - CL (tb-CL) 
Go to step 4 or 5 based on Н20 tank qty observation 
CRT 4. If SPLY H2O TK QTY B decr: 
R11L SPLY H20 TK B INLET,OUTLET (two) — CL (tb-CL) 
CRT If SPLY H2O TK QTY B decr: 


Perform step 6 
Perform SUPPLY/WASTE WATER DUMP (ORB OPS, ECLS) for TK B on MCC call 


R11L SPLY H20 TK B INLET,OUTLET (two) — CL (tb-CL) 
Perform steps 7-11 >> 
AW82B If PRESS H20 decr or ~0: 
Perform steps 9-11 using FES CNTRL PRI B on MCC call 
R11L SPLY H20 TK B INLET — OP (tb-OP) >> 


Perform steps 6, 8, 9, 11 (leak at tank B inlet manifold) 
SPLY H2O TK B OUTLET - OP (tb-OP) >> 
MCC,CRT 5. If SPLY H2O TK QTY A decr or incr at reduced rate: 


R11L SPLY Н2О GALLEY SPLY VLV - CL (tb-CL) 

MCC,CRT If SPLY H20 TK QTY A decr or incr at reduced rate: 

R11L SPLY H20 TK A INLET - CL (tb-CL) 

MD23R Open middeck pnl and disconnect lower (FC) QD on microbial filter 
CRT If SPLY H2O TK QTY A decr: 


Perform step 6 
Perform SUPPLY/WASTE WATER DUMP (ORB OPS, ECLS) for TK A on MCC call 
SPLY H20 TK A INLET, OUTLET (two) - CL (tb-CL) 
Perform steps 7-11 >> 
CRT If SUPPLY H2O PRESS -15: 
Perform steps 8-11 
VMCC to restore Galley ops >> 


MD23R Open middeck pnl and reconnect lower (FC) QD on microbial filter 
R11L SPLY Н2О GALLEY SPLY VLV - OP (tb-OP) 
MD80R Open middeck pnl and inspect for free H2O 


Perform steps 6, 8, 9, 11 on MCC call 
Perform steps 8-11 on MCC call 
VMCC to restore Galley ops >> 
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MO10W 6. 


ML26C 


ML26C T. 

MO10W 

R11L 8. 
9. 
10. 
11. 
12. 


09/24/08 


H20 ТК N2 ISOL SYS 1,SYS 2 vlv - CL 
SPLY H20 GN2 TANK A SPLY - OP 
VENT - VENT 
Expect audible vent and ‘S66 WASTE Н20 PRES’ alert for Waste Pres ‘J’ 


SPLY H20 GN2 TANK A SPLY - OP 
VENT - PRESS 
Н2О ТК N2 ISOL SYS 1,SYS 2 viv - OP 
Expect ‘S66 САВ H20 N2 P1, P2' msgs for H2O TK N2 P 4% 


SPLY H2O XOVR viv — OP (tb-OP) 
B SPLY ISOL VLV - OP (tb-OP) 
Perform TOPPING FES STARTUP (ORB OPS, ECLS) 
Visually inspect LEB and perform FREE FLUID DISPOSAL (IFM) as reqd 
Visually inspect Middeck floor (water line close out area) and Ext A/L 
Go to FREE FLUID DISPOSAL (IFM) as reqd 
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SMALL WASTE H20 LEAK ISOL 


ӨӨ 
Isolate 


Dumpline 


SM 66 

e Terminate WCS 
Use 

e Report any 


pungent odor to 
MCC 


(ML31C) 

“ WASTE H20 
DUMP ISOL 
VLV -CL 

(tb-CL) 

ASTE H20 ОТҮ |NO WST 

1 decr? DUMPLINE LEAK 
YES DOWNSTREAM 

OF ISOL VLV 

t 


W 
Close Wst Tk 
Inle 


(ML31C) 

“ WASTE H20 TK 
1 VLV - CL 
(tb-CL) 


WASTE H20 QTY |NO | 6| WST H20 
1 decr? LINE LEAK 


YES BETWEEN TK 
INLET AND ISOL 


El Has AEN 
Condensate 
Collection been 
initiated? 
NO 


Isolate 


Condensate 


(L1) 
“ HUM SEP B(A) – 
OFF 


(ML31C) 

“ WASTE H2O TK 
1 DRAIN VLV — 
CL (tb-CL) 


WASTE Н20 ОТҮ |УЕГ; 
ES 


NO 


WST TK LINE 


e Inspect LEB for 
free fluid and 
VMCC for FREE 
FLUID DISPOSAL 
(IFM C/L) and 
Wst Dump plan 


e Perform SUPPLY 
(WASTE) H20 
PURGE FROM 
DUMP LINE(S) 
(IFM C/L) for 
waste dumpline 
only 
Remove WCS 
kickplate (nine 
fasteners, large 
screwdriver) and 
inspect the WCS 
urine dumpline for 
signs of leakage 
Inspect LEB for 
free fluid and 
ҮМСС for FREE 
FLUID DISPOSAL 
(IFM C/L) 

«ҮМСС to install 
CWC at WCS 
Urine QD 

e | MCC for Wst 
Dump plan 


Depress Wst 
Tk 


Expect ‘S66 

WASTE Н2О 

PRES’ msg 

(L1) 

e FLASH EVAP 
CNTLR PRIA, 
B- OFF 


(MO10W) 

e H20 ТК № ISOL 
SYS 1,SYS 2 viv 
(two) — CL 


(ML26C) 

«Ү5РІҮ H2O GN2 
TK A SPLY viv — 
ОР 

“ SPLY H2O GN2 
TK VENT му — 
VENT 


SM 66 
ENVIRONMENT 
When WASTE H20 
PRESS IS ~0, does 
WASTE H20 QTY 


1 stabilize at ~65%? 


LEAK OR WST TK 
BELLOWS LEAK 


This procedure 
assumes that MCC is 
available for 
assistance 


This procedure 
has the waste tank 
pressurized for a 
portion of the 
troubleshooting 


(3) If the WASTE 
TANK QTY is less 
than 65% at the time 
of tank depress, S66 
WASTE H20 QTY 1 
can be expected to 
rise to stabilize at 

~ 65% for a tank or 
bellows leak 


(4) Reference 
ПОН STOWAGE 
VOLUME REMOVAL 
(IFM C/L) to gain 
access to LEB 


Prior to 
performing LEB 
inspection or any 
waste water IFM, 
don goggles and 
gloves 


(5) 


e Inspect LEB for free fluid and 
VMCC for FREE FLUID 
DISPOSAL (IFM C/L) 

«ҮМСС to perform SHUTTLE 
CONDENSATE COLLECTION 
(ORB OPS, ECLS) 


«ҮМСС to restart Hum Sep 
(L1) 
° HUM SEP B(A) - ON 


LEAK BETWEEN 
HUM SEP CHECK 
VLVS AND WST 
TK DRAIN VLV 
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SMALL WASTE H20 LEAK ISOL 


13 | FAILING 
WASTE H20 QTY 
1 TRANSDUCER 


Condensate 
Collection been 
initiated? 


09/24/08 


Restart Hum 


Sep 


(ML31C) 
“ WASTE H20 TK 
1 DRAIN VLV — 

OP (tb-OP) 
(L1) 


“ HUM SEP B(A) – 
ON 


Condensate 
Collection been 
initiated? 


Condensate 
Collection 


Perform: 
SHUTTLE 
CONDENSATE 
COLLECTION 
(ORB OPS, 
ECLS) 


(L1) 
“ HUM SEP B(A) — 
ON 


6-104 


Prior to 
performing LEB 
inspection or any 
waste water IFM, 
don goggles and 
gloves 


18 | Inspect LEB 


e Inspect LEB for 
free fluid and 
ҮМСС for FREE 
FLUID DISPOSAL 
(IFM C/L) 

«ҮМСС to install 
CWC at WCS 
Urine QD 

e\MCC to isolate 
Waste Tk from 
N2 H20 pressure 


Repress TKs 


On MCC GO, 
repress tanks: 
Expect ‘S66 CAB 
H20 N2 P1, P2’ 
msgs for Н2О TK 
МР“ 


(ML26C) 

«Ү5РІҮ H2O GN2 
TANK A SPLY - 
ОР 

“ SPLY H2O GN2 
VENT - PRESS 


(MO10W) 

e H20 TK N2 ISOL 
SYS 1,2 vlv 
(two) - OP 

e If FES reqd, 
perform: 
TOPPING FES 
STARTUP (ORB 
OPS, ECLS) 
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ECLS SSR-20 
SMALL SUPPLY Н20 LEAK ISOL — WATER TRANSFER CONFIGURATION 


NOTE 
This procedure assumes that the Supply Water System is in a Water Transfer Configuration 
and MCC is available for assistance. Also note that Supply Н20 tanks require pressurization 
during troubleshooting. Suspend galley use until procedure is complete or On MCC GO 


SM 66 ENVIRONMENT 


L1 FLASH EVAP CNTLR PRI A,B (two) — OFF 


A. DETERMINE A/B OR C/D LEAK 
MCC/CRT If SPLY H20 QTY C,D decr or filling at a decr rate: 
If SPLY H20 QTY A,B > 90%, provide ullage in TKs A,B (On MCC GO): 
1. Perform steps 4-5 of CWC FILL using SHUTTLE/ISS H20 CONTAINER FILL (ORB OPS, ECLS); no 
samples or additives required 
When SPLY H20 QTY A « 80% or on MCC GO: 
2. Perform step 9 of CWC FILL using SHUTTLE/ISS H20 CONTAINER FILL (ORB OPS, ECLS), 
then: 
3. If SPLY Н20 QTY C.D still decr or filling at a decr rate, continue procedure at step 31; otherwise, 
continue with step B 


B. DETERMINE IF EXTERNAL AIRLOCK FLOWN 


SM 177 EXTERNAL AIRLOCK 


MO13Q 4. ARLK H2O S/O ММ - CL (tb-CL) 

MCC/CRT If H2O XFER P decr or ~0 (leak in External Airlock H2O Transfer Line): 
5. Visually inspect middeck floor (water line closeout area) and Ext A/L 
6. Perform step 54 using FES PRI B On MCC GO >> 


SM 66 ENVIRONMENT 


C. LEAK DETERMINATION A/B SIDE 
MCC/CRT If SPLY H20 QTY A,B decr or filling at a decr rate: 
R11L 7. SPLY H20 GALLEY SPLY VLV - CL (tb-CL) 
MCC/CRT If SPLY H20 QTY A,B incr at nominal rate (leak in Galley): 
8. Perform steps 53-54 using FES PRI B On MCC GO 
9. ҮМСС to restore Galley ops >> 


R11L 10. SPLY H20 DUMP ISOL viv — CL (tb-CL) 
MCC/CRT If SPLY H20 QTY A,B incr at nominal rate (leak in Supply H2O Dump Line): 

11. Perform steps 52-55 using FES PRI B On MCC GO >> 
R11L 12. SPLY H2O TKA INLET - CL (tb-CL) 

13. TKA,B OUTLET (two) – CL (tb-CL) 

MCC/CRT If SPLY Н2О QTY A decr (leak in TK A): 
ML86B:A 14. cb ММВ SPLY H20 TK B INLET - cl 
R11L 15. SPLY H2O TKB INLET - OP (tb-OP) 

16. Perform SUPPLY/WASTE WATER DUMP (ORB OPS, ECLS) for TK A on MCC GO; dump TK A to 

~0%, then: 


17. VMCC to restore Galley ops 
18. Perform steps 51-55 using FES PRI B On MCC GO >> 


MCC/CRT If SPLY Н20 QTY B decr (leak in TK B): 
R11L 19. SPLY H2O ТКА INLET – OP (tb-OP) 
20. Perform SUPPLY/WASTE WATER DUMP (ORB OPS, ECLS) for TK B on MCC GO; dump TK B to 
~0%, then: 


21. Perform steps 51-55 using FES PRI B On MCC GO >> 


MCC/CRT If SPLY H20 QTY C,D not filling or filling at a decr rate (leak in Inlet Manifold or Galley Supply Line): 
22. Open LEB access pnl on middeck floor and disconnect lower (FC) QD from Microbial Filter (IFM, ІЕМ 
PROCEDURES, GALLEY, FAILED SUPPLY LINE, BYPASS, step 1) 


If SPLY H20 QTY C,D filling at a nominal rate (leak in Galley Supply Line): 
23. ҮМСС to restore Galley ops 
24. Perform steps 51, 53-55 »» 
If SPLY H20 QTY C,D still not filling or filling at a decr rate (leak in А/В Inlet Manifold; depress H2O Tanks): 
25. Open LEB access pnl on middeck floor and reconnect lower (FC) QD from Microbial Filter 
26. Perform steps 48-53, 55 »» 


If SPLY H20 QTY A,B not decr (leak in TK A/B Outlet Manifold): 
ML86B:A 27. cb ММВ SPLY H20 TK B INLET - cl 
R11L 28. SPLY H2O TKA,B INLET (two) — OP (tb-OP) 
29. Open LEB access pnl on middeck floor and reconnect lower (FC) QD to Microbial Filter 
30. Perform steps 54-55 using FES PRI B On MCC GO >> 


Cont next page 


09/24/08 6-105 MAL/ALL/GEN J 


ECLS SSR-20 (Cont) 


D. 


MCC/CRT 
R11L 


MCC/CRT 


R11L 
ML31C 


MCC/CRT 


R11L 
ML31C 


MCC/CRT 
R11L 


MCC/CRT 
R11L 
ML31C 


MCC/CRT 
R11L 


ML31C 


R11L 


MO13Q 


09/24/08 


LEAK DETERMINATION C/D SIDE 
If SPLY H2O QTY C,D decr: 
31. SPLY H2O B SPLY ISOL VLV - CL (tb-CL) 


If SPLY H2O QTY C,D const (leak in FES Feedline B): 

32. Perform step 54 using FES PRIA On MCC GO >> 
33. SPLY H2O ТКС INLET,OUTLET (two) — CL (tb-CL) 
34. TKD INLET,OUTLET (two) — CL (tb-CL) 


If SPLY H2O QTY C decr (leak in TK C): 
35. SPLY H2O B SPLY ISOL МІУ — OP (tb-OP) 


36. TKD INLET — OP (tb-OP) 
37. Perform SUPPLY/WASTE WATER DUMP (ORB OPS, ECLS) for TK C On MCC GO; dump TK C 
to~0% >> 


If SPLY Н20 QTY D decr (leak in ТК D): 
38. SPLY H20 B SPLY ISOL МІУ — OP (tb-OP) 


39. TKC INLET — OP (tb-OP) 
40. Perform SUPPLY/WASTE WATER DUMP (ORB OPS, ECLS) for TK D On MCC GO; dump TK D 
to~0% >> 


If SPLY H20 QTY A,B,C,D filling at a nominal rate (leak in TK C/D Outlet Manifold): 
41. SPLY H2O TKC INLET - OP (tb-OP) 
42. ТКО INLET — OP (tb-OP) 
43. Perform steps 54-55 using FES PRI A On MCC GO >> 


If SPLY H20 QTY A,B decr or filling at a decr rate (leak in TK C/D Inlet Manifold; depress H2O Tanks): 


44. SPLY H20 ТКС OUTLET — OP (tb-OP) 
45. B SPLY ISOL VLV - OP (tb-OP) 
46. TKD OUTLET — OP (tb-OP) 


47. Perform steps 48-51, 55 »» 


CLEAN UP STEPS 
48. H2O TK N2 ISOL SYS 1,2 viv (two) — CL 
49. NSPLY H20 GN2 TK A SPLY vlv - OP 


NOTE 
Expect audible vent and ‘S66 WASTE H20 PRES’ alert for WASTE H20 PRESS 1 


50. SPLY H20 GN2 TK VENT vlv - VENT 

51. DUMP ISOL - OP (tb-OP) 

52. GALLEY SPLY VLV — OP (tb-OP) 

53. ARLK Н20 S/O МІУ - OP (tb-OP) 

54. If FES reqd, perform TOPPING FES STARTUP (ORB OPS, ECLS), then: 

55. Visually inspect LEB and perform FREE FLUID DISPOSAL (ЕМ, PROCEDURES S THRU Z), as reqd 
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L1 


L4:P 


CRT 
L1 


L4:P 


09/24/08 


NOTE 
This procedure shall not be attempted without MCC monitoring and assistance. 
This procedure provides a method of reestablishing or maintaining radiator flow 
by adjusting the position of the radiator bypass valve. Expect possible ‘S88 
EVAP OUT Т 1(2)' or ‘S88 FREON RAD Т 1(2)’ msgs 


SM 88 APU/ENVIRON THERM 


1. Aff RAD CNTLR LOOP - OFF 

2. H20 PUMP LOOP 1,2 (two) - ON 

3 LOOP 1,2 BYP MODE (two) - MAN 

4. MAN (two) — DECR (hold 30 sec) 
5. FLOW PROP VLV LOOP 1,2 (two) — PL HX (tb-PL) 
6 
7 
8 


RAD CNTLR OUT TEMP -HI 
FLASH EVAP CNTLR PRI A,B,SEC (three) - OFF 
. Aff RAD BYP VLV MODE - MAN 
If Freon Loop 1 affected: 
9. cb AC2 ФВ RAD CNTLR 1A — op 
If Freon Loop 2 affected: 
10. cb AC3 ФВ RAD CNTLR 2A - op 
11. Adjust aff RAD OUT T to ~40°F by performing momentary (« 1 sec) switch movements: 
Aff RAD BYP VLV MAN SEL - RAD FLOW (if too hot), and/or 
— BYP (if too cold) 
On MCC GO: 
12. FLASH EVAP CNTLR PRI B(A) - ON 
If ‘S88 FREON RAD T 1(2) msg received during next orbital cycle: 
13. Aff RAD BYP VLV MAN SEL - BYP (momentary) as necessary to ensure aff RAD OUT T stays > 40°F 
On MCC GO: 
14. H20 PUMP LOOP 1 - GPC 
15. LOOP 2 BYP MODE - AUTO 
16. RAD CNTLR OUT TEMP - NORM 
17. FLOW PROP VLV LOOP 1,2 (two) — ICH (tb-ICH) 
If Freon Loop 1 affected: 
| 18. cb AC2 6B RAD CNTLR 1A - cl 
If Freon Loop 2 affected: 
19. cb AC3 ФВ RAD CNTLR 2A - cl 
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ECLS FRP-1 
MANUAL CABIN ATMOSPHERE MANAGEMENT 


NOTE 
This procedure assumes Cabin P < 14.7 psi and is structured to flow N2 from 
PCS 1 and flow О2 from PCS 2, with metabolic makeup from Bleed Orifice 


If SETUP completed, go to CABIN REPRESS 


SETUP 

L2 O2/N2 CNTLR VLV SYS 1 — OP 
2-С 

С7 МЕН O2 SPLY му (two) — ОР 


MO10W 14.7 CAB REG INLET SYS 1,5Ү5 2 vlv (two) - CL 
O2 REG INLET SYS 1,5Ү5 2 viv (two) — OP 


MA9L Unstow O2 Bleed Orifice Assembly 
MO69M ЖЕН C2 8 Му - CL 
Insert O2 Bleed Orifice Assembly into LEH O2 8 QD 
LEH C2 8 vlv - OP 
CABIN REPRESS 
SET C&W LIMITS 


PARAMETER СМУ H/W C/W ENA/ PARA B/U C/W 
NAME CH HIV INH ID HI EU 


PPO2 A 34 3.40 0612511 3.40 
PPO2 B 44 3.40 0612513 3.40 


NOTE 
Expect possible ‘S66 CAB О2 FLO 2’ C&W alarm during execution of next step 


MO10W 14.7 CAB REG INLET SYS 2 viv – OP 


* |f C&W alarm: 
CABIN ATM and/or B/U ‘S66 CABIN PPO2 A(B) 


NOTE 
Expect possible ‘S66 САВ N2 FLO 1’ C&W alarm 
during execution of next step 


14.7 CAB REG INLET SYS 2 vlv — CL 
1 viv — OP 


When N2 FLOW SYS 1 < 1.0 or CABIN PRESS > 14.7, 
14.7 CAB REG INLET SYS 1 vlv - CL 


+ + Жж Жж Жж Жж ж M OM * * 


+ ж Жж ж Ж Жж * OM * ж 


When О2 FLOW SYS 2 < 1.0 or CABIN PRESS > 14.7, 
14.7 CAB REG INLET SYS 2 viv— CL 


If prior to sleep: 
14.7 САВ REG INLET м/м (two) — CL 


RESET C&W LIMITS 


PARAMETER CW H/W C/W ENA/ PARA B/U C/W 
NAME CH HIV INH ID HI EU 


PPO2 A 34 3.60 0612511 3.60 
РРО2 B 44 3.60 0612513 3.60 


Pen and Ink PRE-SLEEP ACTIVITY (ORB OPS, CREW SYS) to perform this procedure each sleep 
period if necessary 
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POST-FIRE CABIN CLEANUP CONTINUATION 


SM SYS SUMM 1 


NOTE 
This procedure is applicable to both avionics bay fires and cabin fires 


1. Every 15 min perform the following: 
a. Record MET and CSA-CP scan location (general) 
LOCATION: 
b. Record contaminant levels from CSA-CP and CABIN O2 CONC from SYS SUMM 1 
c. Report values to MCC 
d. If HCN > 2.1 ppm replace one ШОН canister 


SM SYS SUMM 1 


CRT, CSA-CP Time (MET) CABIN O2 CONC HCN HCL CO 


If HCN > 2.1, HCL > 1.0, or CO > 18 ppm for any CSA-CP reading: 
2. If ATCO canister not yet installed, CO » 18 and HCL « 5 ppm: 
Install ATCO (in place of one LiOH canister) 


L1 3. NCAB TEMP CNTLR - OFF 

MD44F \Pin Cab temp cntl act link — FULL COOL 
ML86B:B 4. Xcb ММА,ММВ WCS CNTLR (two) — cl 
MA73C:E VAC1,2 WSC FAN SEP 1,2 (six) — cl 
WCS If Av Bay 1 Fire: 


5. NHOSE BLOCK to SEP 2 
6. NFAN SEP SEL sw - 2 
7. NMODE - COMMODE/MANUAL/EMU 
8. VCOMMODE CNTL - PULL UP 
— NPUSH FWD 
9. Continue to monitor the cabin atmosphere per step 1 


10. When CO « 18 ppm, replace ATCO canister (if installed) with a ШОН canister 
WARNING 


If any crewmember exhibits adverse symptoms when visors are raised, 
lower all visors. Symptoms could include the following: 


Irritation of the eyes, nose, throat 
Cough, difficulty breathing 
Headache, nausea 


11. Doff visors/QDMs and changeout LiOH canister(s) per preflight schedule on MCC call 


* If loss of communications, visors/QDMs down and continue * 
LiOH changeouts until all the following criteria are met: 
No visible indication of smoke in cabin 
Cabin smoke detector readings are « 1.2 
No symptoms of smoke inhalation 
HCN < 4.0 (2.1) ppm, HCL < 2.0 (1.0) ppm, 
CO « 20 (18) ppm if at 14.7 (8.0) psia 


* 
* 
* 
* 
* 
* 


ж ж ME ж ж 


12. If symptoms experienced prior to donning QDM/visor, QDM/visor may be doffed only if all crewmembers аге 
symptom free for > 10 min 


CRT 13. If QDM/visor flow must continue and/or CABIN O2 CONC > 25.9%, perform FIRE/HAZ SPILL O2 CONTROL, 
ECLS FRP-3 
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ON MCC CALL BACKOUT STEPS: 
WCS 14. COMMODE CNTL - OFF (BACK/DN) 
MD44F 15. Pin Cab temp cntl act link — PRI(SEC) 
L1 16. CAB TEMP CNTLR - 1(2) 
17. SMOKE DETN SNSR - RESET 
18. Report used LiOH cans to MCC 
When Av Bay has been purged for 7 hr: 
19. Disconnect Y/Y Hose from Vacuum Vent QD 
20. Remove Free Fluid Nozzle from Av Bay fire port 
21. Disconnect Free Fluid Nozzle from Y/Y hose 
22. Stow in Cont Hose & Cable Kit: 
Free Fluid Nozzle 
20-ft Y/Y Hose 
Gray Tape 
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FIRE/HAZ SPILL O2 CONTROL 


SM SYS SUMM 1 
SM 66 ENVIRONMENT 


NOTE 
For Av Bay fires, ensure avionics bay purge initiated before 
start of cabin depress 


TMAX DETERMINATION 
1. Determine TMAX from Tables 1 and 2 
If ASC, use the following for N2 Qty: 

4 N2 tanks: 260 Ibs М2 

5 N2 tanks: 325 Ibs N2 

6 N2 tanks: 390 Ibs N2 


a. Time to 8 psi hr TABLE 1.- TIME to 8 PSI (in HH:MM) 


(from Table 1 right) Time to 8 psi in hrs 
b. Time of purge at 8 + hr From 14.7 psi From 10.2 
(from Table 2 below) 03:06 01:24 


ee E 02:32 01:09 
зу - _ Є 02:07 00:58 


01:49 00:51 


TABLE 2.- TIME of PURGE at 8 PSIA (in HH:MM) 


N2 Quantity (Ibm) 
NOTE 


When TIG < 3 hours, install ATCO if not already 
performed 
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CABIN DEPRESS AND PURGE SETUP 
MO69M 2. Remove О2 BLEED ORIFICE, if installed 
MO10W 3. 14.7 CAB REG INLET SYS 1,SYS 2 vlv (two) - CL 
4. O2 REG INLET SYS 1 му - ОР 
2 vv — CL 


START CABIN DEPRESS TO 8 PSI 


WARNING 
If SYS SUMM 1 O2 CONC > 40% during cabin depress 


or 8 psia purge, increase the AIRLK DEPRESS vlv 
position so the EQ dP/dT is equal to the next larger crew 
size in table 3 below and recalculate TMAX per step 1 


AW82B 5. AIRLK DEPRESS vlv cap - vent, remove, stow 
6. Throttle AIRLK DEPRESS vlv until desired EQ dP/dT is established as follows per Table 3 below; tape in place 
(dP/dT sensor response lags approx 1 min) 


NOTE 
The 5 position on the ARLK DEPRESS vlv will produce a dP/dT of 
-0.286 psia/min at 14.7 psia and -0.198 psia/min at 10.2 psia 


TABLE 3.- EQ dP/dT 


Starting from 14.7 psi | Starting from 10.2 psi 
-0.050 -0.047 


-0.062 -0.058 
-0.074 -0.070 
-0.087 -0.082 


7. When Cab Press < 10.0 psia and if prior to OPS 3: 
Perform LOSS OF CAB PRESS PWRDN (ORB PKT, PWRDN) 


O2 MANAGEMENT DURING 8 PSIA PURGE 
When Cab Press = 8 psia: 


AW82B 8. AIRLK DEPRESS vlv - CL, reinstall cap 
MDDK Floor 9. САВ PURGE vliv - dial to number of crew оп QDMs/visors 
Near Ladder ISOL VLV - 0 
L2 10. O2 XOVR SYS 1 vlv- CL 
2 viv - OP 
11. O2/N2 CNTLR МІУ SYS 1 – OP (№2) 
2- CL (O2) 
NOTE 


Maintain PPO2 between 2.8 and 3.05 psia for the duration of purge 


When PPO2 2 3.05: 

12. О2/М2 CNTLR VLV SYS 1 – OP (N2) 
When PPO2 x 2.8: 

13. O2/N2 CNTLR VLV SYS 1 – CL (O2) 
Continue O2 mgmt per steps 12 and 13 


NOTE 
~82 Ibm N2 reqd to repress from 8 psia to 14.7 psia 


TERMINATE 8 PSIA PURGE AND INITIATE CABIN REPRESS 
VMCC to terminate 8 psia purge and repress 
L2 14. O2/N2 CNTLR VLV SYS 1 - AUTO 
2 — OP (N2) 
MDDK Floor 15. CAB PURGE vlv - CL | 
Near Ladder ISOL VLV — CL 
MO10W 16. 14.7 CABIN REG INLET SYS 1,SYS 2 (two) — OP 
17. If avionics bay purge setup, VMCC to terminate AV Bay purge 
Disconnect, stow IFM hoses and free fluid nozzle 


ON MCC Go: 
18. Perform backout of LOSS OF CAB PRESS PWRDN (ORB PKT, PWRDN), then: 
19. Perform PCS 1(2) CONFIG (ORB OPS, ECLS) >> 
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ECLS ЕВР-3 (Cont) 


PREPARE FOR ENTRY AND CABIN REPRESS 
Post D/O Burn NMCC for Purge Termination and Cabin Repress 
At D/O Burn + 20 min: 
MDDK Floor 20. CAB PURGE ISOL VLV - CL 
Near Ladder 
ML31C 21. VAC VENT ISOL VLV CNTL - CL (tb-CL) 
At D/O Burn * 25 min: 
L2 22. О2/М2 CNTLR VLV SYS 1,SYS 2 (two) - ОР (М2) 
23. O2 XOVR МІУ SYS 1,SYS 2 (two) - ОР 
MO10W 24. 14.7 CAB REG INLET SYS 1,SYS 2 (two) - OP 
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ECLS FRP-4 
O2 LEAK CONTROL 


N2 Quantity (Ibm 


09/24/08 


TMAX DETERMINATION 


1. Determine TMAX from Tables 1 and 2 


If ASC, use the following for М2 Qty: 


4 №2 tanks: 260 Ibs М2 
5 N2 tanks: 325 Ibs М2 
6 №2 tanks: 390 Ibs М2 


b. 


C. 


Calculate total time: 
a. 


O2 Leak Size: = 
(from MCC) 

Time to 8 psi 

(from Table 1 right) 
Time of purge: + 
(from Table 2 below) 


. Latest TIG: 


TMAX = 


1:00 hr 


Ib/hr 


hr O2 Leak Rate 


hr 


hr 


SM SYS SUMM 1 
SM 66 ENVIRONMENT 


TABLE 1.- TIME to 8 PSIA (in HH:MM) 


TABLE 2.- TIME of PURGE at 8 PSIA (in HH:MM) 
Time of Purge (HH:MM) 


6-114 


01:28 
02:04 
02:40 
03:15 
03:51 
04:33 
05:09 
05:44 
06:20 
06:55 
07:37 
08:13 
08:49 
09:24 
10:00 
10:35 


24 Ib/hr 
01:14 
01:44 
02:14 
02:50 
03:20 
03:50 
04:25 
04:55 
05:25 
05:55 
06:30 
07:00 
07:30 
08:00 
08:36 
09:06 
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ECLS ҒЕР-4 (Cont) 


DEPRESS AND PURGE SETUP 
MO10W 3. 14.7 CAB REG INLET SYS 1,SYS 2 vlv (two) - CL 
4. O2 REG INLET SYS 1 vlv - OP 
2 vv — CL 


START DEPRESS TO 8 PSI 
AW82B 5. AIRLK DEPRESS vlv cap - vent, remove, stow 
6. Throttle AIRLK DEPRESS vlv until desired EQ dP/dT is established as follows per table 3; tape in place (dP/dT 
sensor response lags approx 1 min) 


NOTE 
The 5 position on the ARLK DEPRESS vlv will produce a dP/dT of 
-0.286 psia/min at 14.7 psia and -0.198 psia/min at 10.2 psia 


TABLE 3.- EQ dP/dT 


21 Ibm/hr -0.110 -0.094 
24 Ibm/hr -0.130 -0.108 


WARNING 
If SYS SUMM 1 O2 CONC > 40%, increase the ARLK 
DEPRESS vlv position so the EQ dP/dT is equal to the 
next larger leak rate in table 3 above and recalculate 
TMAX per step 2 


If prior to OPS 3, when Cab Press « 10.0 psia: 
7. CM1 perform LOSS OF CAB PRESS PWRDN (ORB PKT, PWRDN), then: 
CM2 continue with procedure 


O2 MANAGEMENT DURING 8 PSIA PURGE 
When Cab press = 8 psia: 

8. O2/N2 CNTLR VLV SYS 1 – OP (N2) 

2- CL (02) 


NOTE 
Maintain PPO2 between 2.8 and 3.05 psia for the duration of purge 


When РРО2 > 3.05: 
9. O2/N2 CNTLR VLV SYS 1 – OP (N2) 
When РРО?2 x 2.8: 
10. O2/N2 CNTLR VLV SYS 1 - CL (O2) 
Continue O2 mgmt per steps 9 and 10 


NOTE 
~82 Ibm N2 reqd to repress from 8 psia to 14.7 psia 


TERMINATE 8 PSIA PURGE AND REPRESS 

L2 VMCC to terminate 8 psia purge and repress 
11. O2/N2 CNTLR VLV SYS 1 - AUTO 

2 — OP(N2) 


AW82B 12. AIRLK DEPRESS vlv - CL, reinstall cap 
MO10W 13. 14.7 CABIN REG INLET SYS 1,SYS 2 (two) — OP 


On MCC GO: 


14. Perform backout of LOSS OF CAB PRESS PWRDN (ORB PKT, PWRDN), then: 
15. Goto PCS 1(2) CONFIG (ORB OPS, ECLS) 
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ECLS ҒЕР-4 (Cont) 


PREPARE FOR ENTRY AND REPRESS 


NOTE 
When closing the Inner Hatch for Entry, take both Inner Hatch 
Equalization Valves to EMER with the caps removed to support 
the 8 psia purge during Entry 


For O2 Leak < 15 Ib/hr, Post D/O Burn MCC for Cabin Repress 
AWS82B At D/O Burn + 5 min: 
16. AIRLK DEPRESS vlv - CL, reinstall cap 
L2 At D/O Burn + 10 min: 
17. О2/М2 CNTLR VLV SYS 1,SYS 2 (two) — ОР (М2) 
MO10W 18. O2 XOVR VLV SYS 1,SYS 2 (two) - OP 
19. 14.7 CAB REG INLET SYS 1,SYS 2 (two) — OP 
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ECLS FRP-5 
CABIN AMMONIA CONTAMINATION CLEANUP (ISS AMMONIA LEAK) 


NOTE 
This proc is to be performed simo by two crewmembers 


CM1 INITIATE CABIN AIR SCRUBBING 
WCS MODE - COMMODE/MANUAL/EMU 
COMMODE CNTL - PULL UP (wait 15 sec) 
— PUSH FWD 
3. H2O PUMP LOOP 1 - ON 
4. LOOP 2 BYPASS MODE - MAN 
5. 
6 


NA 


1,2 BYP MAN (two) — DECR (hold 30 sec each) 
. CAB TEMP CNTLR - OFF 
MD44F Pin Cab temp спі act link — FULL COOL 
LiOH 7. Install ATCO and one fresh ШОН canister 


L1 8. CAB FAN A, B (two) - ON 
EXT АЛ. 9. Connect external A/L halo inlet flex duct to halo inlet with T-handle clamp 
10. As required, all crewmembers change into long pants and long sleeve shirts and don gloves 


SM SYS SUMM 1 
When ‘S78 CABIN O2 CONC’ 
CRT 11. If QDM flow must continue апа S78 CABIN O2 CONC > 25.9%, perform FIRE/HAZ SPILL O2 
CONTROL, ECLS FRP-3 


CM2 AMMONIA DETECTION KIT PREPARATION 

12. Unstow AMMONIA DETECTION KIT 

13. Remove both Draeger pumps and perform leak test using unbroken HI-Range Draeger tube in pump inlet. 
On both pumps, ensure the bellows do not expand and flow indicator remains black with inlet ports 
blocked (~1 min) 

14. Reset stroke counter on both pumps 

15. Stow one pump back inside kit. This pump will be used to verify doffing criteria sample at the end of 
the procedure 


WARNING 


Moisture droplets will produce a false low ppm if ingested into 
sample. Ensure Sample area is free from moisture droplets 


НІ-КАМСЕ (0.5a) DRAEGER TUBE SAMPLING 

16. Obtain НІ-Капде (0.5a) Draeger tube. Inspect to ensure tube has not reacted (yellow with no dark blue) 

17. Break both ends of glass Draeger tube (inside silicone tubing) using the end fittings for leverage 

18. Insert Draeger tube into Draeger pump inlet with arrow pointing toward pump 

19. Compress Draeger pump fully, release. Indicator will change from black to clear to indicate end of stroke 
(~6 sec) 

20. Repeat for a maximum of 10 strokes or until tube saturated; record results below and report to MCC 


NOTE 
Pump counter should be used as a backup only 


Draeger Tube will change from yellow to dark blue in 
presence of Ammonia 


Used tubes should be placed in dry trash 


21. Repeat Draeger tube sampling every 30 min or on MCC call 


Reading 
after 10 
strokes 


Stroke # 


when tube 
saturated 


22. When tube reads < 0.5 (500 ppm) after 10 strokes, immediately obtain another HI-Range sample to verify 
result 

23. If second reading > 0.5 (500 ppm), repeat step 21 

24. If second reading < 0.5 (500 ppm), continue to step 25 
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ECLS FRP-5 (Cont) 


MED-RANGE (5a) DRAEGER TUBE SAMPLING 


25. Wait 30 min from last HI-Range reading, then continue 

26. Obtain MED-Range (5a) Draeger tube. Inspect to ensure tube has not reacted (yellow with no dark blue) 

27. Break both ends of glass Draeger tube (inside silicone tubing) using the end fittings for leverage 

28. Insert Draeger tube into Draeger pump inlet with arrow pointing toward pump 

29. Compress Draeger pump fully, release. Indicator will change from black to clear to indicate end of stroke 
(~6 sec) 

30. Repeat for maximum of 10 strokes or until tube saturated; record results below and report to MCC 

31. Repeat Draeger tube sampling every 30 min or on MCC call 


sampet | 1 | 2 | 3 | 4 | 5 | € | 7 | 38 | ° | t 
ME БЕН Шаған sese eee eee ee eee сан eee 


PPM after 
10 strokes 
or 
Stroke # 
when tube 
saturated 


Sample | + | 12 | fee qo 44 | 1 | 1 | 17 | t | 19 | 2 | 
=== sr i FII 


PPM after 
10 strokes 
or 
Stroke # 
when tube 
saturated 


32. When ppm < 20 after 10 strokes, immediately obtain another MED-Range sample to verify result 
33. If second reading > 20, repeat step 31 
34. If second reading < 20, continue to step 35 


NOTE 
LO-Range Draeger tubes are calibrated for 5 strokes 


LO-RANGE (2a) DRAEGER TUBE SAMPLING 

35. Wait 15 min from last MED-Range reading, then continue 

36. Obtain LO-Range (2a) Draeger tube. Inspect to ensure tube has not reacted (yellow with no dark blue) 

37. Break both ends of glass Draeger tube (inside silicone tubing) using the end fittings for leverage 

38. Insert Draeger tube into Draeger pump inlet with arrow pointing toward pump 

39. Compress Draeger pump fully, release. Indicator will change from black to clear to indicate end of stroke 
(—6 sec) 

40. Repeat for a maximum of 5 strokes or until tube saturated; record results below and report to MCC 

41. Repeat Draeger tube sampling every 30 min or on MCC call 


PPM after 
5 strokes 


Stroke # 
when tube 
saturated 


42. When ppm < 10 after 5 strokes, immediately obtain another LO-Range sample to verify result 
43. If ppm > 10, repeat step 41 
44. When ppm < 10 and on MCC GO, continue to step 45 


NOTE 
~82 Ibm М2 reqd to repress from 8 psia to 14.7 psia 


TERMINATE 02 CONTROL AND REPRESS 
Exit ECLS FRP-3; terminate O2 control and repress using the following: 


AW82B 45. NAIRLK DEPRESS му — CL, vcap installed 
L2 46. O2/N2 CNTLR VLV SYS 1 - AUTO 
2 — OP (N2) 

MDDK 47. САВ PURGE му - 0 

Floor ISOL VLV — CL 

Near 

Ladder 
MO10W 48. 14.7 CABIN REG INLET SYS 1, 2 (two) - OP 
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ECLS FRP-5 (Cont) 
SM 66 ENVIRONMENT 


When CABIN PRESS > 14 psi 
49. Obtain alternate Draeger pump and LO-Range (2a) Draeger tube from kit. Inspect to ensure tube has 


CRT 


PPM after 


5 strokes 


Stroke # 


when tube 
saturated 


WCS 


MD44F 
L1 


LiOH 
Box 
L1 


09/24/08 


1 


not reacted (yellow with no dark blue) 


50. Break both ends of glass Draeger tube (inside silicone tubing) using the end fittings for leverage 


51. Insert Draeger tube into Draeger pump inlet with arrow pointing toward pump 


52. Compress Draeger pump fully, release. Indicator will change from black to clear to indicate end of 


stroke (-6 sec) 


53. Repeat for a maximum of 5 strokes or until tube saturated; record results below and report to MCC 


54. If ppm > 10, repeat steps 49-53 in 15 min or MCC call 


WARNING 
If any crewmember exhibits adverse symptoms when QDMs doffed, have 
affected crewmember don QDM immediately. Symptoms could include 
irritation of the eyes, nose, throat, skin 


Anytime emergency exposure: 100ppm 
1 hour exposure: 30ppm 
24 hour exposure: 20ppm 
7 day exposure: 10ppm 


55. If ppm x 10, doff QDMs per CDR directed sequence 


ON MCC CALL CABIN AIR SCRUBBING BACKOUT STEPS 


56. 


COMMODE CNTL - PULL BACK 
— PUSH DOWN 

Pin Cab temp сп! act link — PRI(SEC) 
CAB TEMP CNTLR - 1(2) 

SEL - as reqd 
H20 PUMP LOOP 1 - GPC 
Н2О LOOP 2 BYPASS MODE - AUTO 
Replace ATCO with a fresh LiOH canister 


. VCAB FAN A - ON 
B- OFF 
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BES'ESMINDEN канлы балы Ыы ыа ын ы ы ыры ыс ыды 
7.1 FC REAC/PMP/STACK Т 
TAa- БЕЗЕНУЕЙЕ u Sore "——————— 
7.1b “569 ЕС STACK T 1(2,3) NW’) - FC STACK T 1(2,3) N ........... 
7.1c  'S69FC H2 PUMP 1(2,3) — —Н2РОМР1Т\У........................... 
7.2 FC PURGE 
7.2a RESERVEDS vectors ЫЛ Oe о А 
7.25 ‘FC PURGE TEMP’ — FC PURGE ТЕМР................... 
7.22 ‘FC PURGE SEQ’ — FC PURGE ЗЕО..................... 
7.3 FUEL CELL 
7.3a ‘S69 FC PH 1(2,3) 
‘S69 H2O LN PH’ - ЕС/Н2О LINE pH HIGH .......... 
7.3b “569 FC AMPS 1(2,3) 
‘S67 MAIN BUS V A(B,C)’ 
‘S69 FC VOLTS 1(2,3)' — FUEL CELL VOLTS T$, FUEL 
CELL AMPS f, MAIN 
BUS V AIBC) ЇЎ.................. 
730- RESERVED u араса арады teret Ызы ныкы дИн Gente seen 
7.3d “569 FC EXIT Т 1(2,3) — FUEL CELL EXIT T ^ ........... 
7.3e “569 FC COOL P 1(2,3) — FUEL CELL COOL P WN (CIL) 
7.3f ‘S69 FC H20 PRI 1(2,3)' — FUEL CELL H2O LN T f ...... 
7.3g 'S69 ЕС H20 RLF 1(2,3) 
'S69 FC H20 RLF LINE' - FUEL CELL H20 RLF 
VLV T N, FUEL CELL 
H2O RLF LINE T 1.4.............. 
Lan “RESERVED: Tu intestine орнат adi: 
7.31 “569 FC PRG LN O2(H2y — FUEL 1. О2(Н2) РОВСЕ 
ЕТІЛ REM MR eT 
73j “569 FC O2(H2) FLOW 1(2,3)' — FUEL CELL O2(H2) FLOW 7. 
7.3k “569 FC H20 RLF НТВ’ — FUEL CELL RELIEF HTR 
SW FAE Z te s Qua asua 
7.31 ‘S69 FC H2O ALT’ — FUEL CELL ALT H2O 
RLF T Í+... aaa... 
7.3m “569 DELTA AMPS 1(2,3) 4° — FC DELTA AMPS f .............. 
7.4 RESERVED 
7.5 AC VOLTAGE/OVLD 
75а 'S67 AC VOLTS 1(2,3) = AG VOLTS A 3) ыы ШЫ 
7.5b “567 АС OVLD 1(2,3) V AC OVED 1(9:3) d. occisis 
7.5c “567 AC AMPS 1(2,3) -АС BUS CURRENT HIGH...... 
7.6 CRYO 
CRYO TABLE А- CRYO HEATER SWITCH PROCEDURAL 
NOMENCLATURE ........... eet 
TOR RESERVED ахыры дана Ша ba e MR LA. 
7.6b “568 O2(H2) CNTL Р 1(2,3,4,5) 
“568 O2(H2) TK P 1(2,3,4,5) - CRYO O2(H2) PRES,TK P 11. 
7.60 RESERVED................ aaa i puedan m MA D DE 
7.64 “568 О2(Н2) МАМЕ PRESS’ — O2(H2) МАМЕ P У....................... 
7 бө} “RESERVED es rete, here Дыш am n DELE UE 
7.6 ‘S68 H2 HTR T 1(2,3,4,5) — H2 НТВ T... 
Log» RESERVED ыызы Ми us a EE ed de 
ТОВ RESERVED: алыса да ie SM 222 


reden 7-14 


ыыы: 7-18 


ыйба. 7-32 


КОСТЫ 7-54 


ES 7-55 
— not used 
Spem ats 7-59 
Rn not used 
У. 7-60 
— not used 
re not used 
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EPS 


EPS 


Т.бі RESERVED: I S y 5 ata OR: БАТЫЛ М. not used 


7.6) RESERVED: say ety us u Aes are ОКПЕДЕ ҮРЕЛЕП ЛКНН КЫЙ not used 
7.6k “568 O2 НТК TRP 1(2,3,4,5) - O2 НТК CUR SNSR = TRIP ................... 7-61 
75І. "S68 O2 ATR T 1(2,3,4,5) —-О2НТК Тым коала ынтаға 7-62 
7.7 SSPTS PTU (OPCU, APCU 

тта 'S179 OPCU 1(2) СН A(B) AMPS’ - OPCU CH АМР$7.......................... 7-64 
7.7b 'S179 OPCU 1(2) CH A(B) VOLT’ - OPCU CH OUTPUT VOLTS 1.......... 7-65 | 
7.76 “5179 OPCU 1(2) CH A(B) TEMP’ 

‘S179 АРСО 1(2) TEMP’ - OPCU CH TEMP 7, АРСО TEMP f ............. 7-66 
тла “5179 OPCU 1(2) CH A(B) O OV’ - OPCU CH OUT OVER VOLT 

(OOV) TRIP seit сады бағадағы 7-67 


7.7e 'S179 OPCU 1(2) CHA(B)I OC’ 

'S179 OPCU 1(2) CH A(B) | UV’ 

‘S179 OPCU 1(2) CH A(B) О UV’ - ОРСОТВІР..................................... 7-69 
7.7f "М 179 АРСО 1(2) OUT VOLT’ - АРСО 1(2) OUT VOLTS Ї}/................ 7-70 
779 "М 179 APCU 1(2) OUT AMPS’ 

‘SM 179 APCU 1(2) IN AMPS’ - APCU OUT AMPS 7, 


АРСО IN AMPS 7............................... 7-71 
7.7h “<5М179 АРСО 1(2) OUT UV’ 

‘SM 179 APCU 1(2) OUT OV’ 

‘SM 179 APCU 1(2) OUT OC’ 
‘SM 179 АРСО 1(2) IN UV’ - APCU TRIP .................. sees 7-72 

EPS SSR 

EPS SSR-1 FC MONITORING SYS (FCMS) OPS........................................... 7-74 
5ӘК-2: (RESERVED i 5e аа аара араалар not used 
SSR-3 FC SHUTDN C&W LIMIT CHANGE.............................................. 7-76 
SSR-4 ЕСӘТАМПОВҮ........м....ғғ0в4000000.0.... а еее нек некені 7-80 
SSR-5- . RESERVED :.. йине нии dade ды итпен та ынтаны ua SS not used 
SSR=62 “FGARESTART i... in eiie lisasta Guyu taba tasas Ы 7-83 
SSR-7 TWO-PHASE FAN START PROCEDURFE.................................... 7-91 
SSR-8 BUS LOADING — LRU SELECT... ы. 7-97 
SSR- -RESERVED ИМЫЛ А not used 


The following msgs have support procedures in the ORB PKT, but not in this book: 
‘S69 FC REAC 1(2,3)V’ 
‘S69 FC PUMP 1(2,3)2 
‘S69 FC DELTA V 1(2,3) 
‘S69 FC H2O RLF NOZ’ 
‘S67 ESS BUS V 1BC(2CA,3AB)’ 
‘S67 CNTL BUS V’ 
‘S67 CNTL RPC’ 


The following msgs have no support procedures in this book or in ORB PKT C/L: 
‘S67 APC/ALC А(В,С) 
‘S67 FPC/FLC 1(2,3) 
‘S67 MPC 1(2,3) 
‘S68 О2(Н2) МАМЕ VLV’ 
‘S69 FC READY 1(2,3) 
‘FC PURGE 1(2,3) 
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EPS SSR-10 MNADAT (СІ)... Оо... sa ua ss 7-102 
SSR-11 EPOTU I) елын л ж ты э sated ынты: аты ы Ын 7-112 
SSR-12 MP Gt шие EI 7-115 
SSR-13 P LO уа аа ar. 7-117 
SSR-14 АРСА алынады id hs Sua GS lho hoo eater Q Ga 7-118 
SSR-15 pO 7-121 
SSR-16 ALOT оо ОМАНА 7-122 
SSR-17 EMG о қаға л оа Ps NE ig Er a u rte 7-124 
SSR-18 MMC Ar РЕНИН 7-124 
SSR-19 ММОЗ Б аала КЕКТЕГИ КЕ 7-125 
SSR-20 Pu em 7-126 
SSR-21 PR c DAN TAPPA FR PR m 7-127 
SSR-22 ОЛАФА EE 7-128 
SSR-23 OTA ———————— —— ————— 7-129 
SSR-24 rab БЛ EE 7-131 
SSR-25 AGGAT4 tux dor EXE E og Eos E Ed ле А; 7-131 
SSR-26 MES6 Bit nA nA REEL ГЕЛ КТТС 7-132 
SSR=2/5 PRESERVED аесоасамарниимадыныңаымдшынарғанраы иы not used 
SSR=28 RESERVED: лили tt entere айыны EA ee ЫЛЫО not used 
OSR:-29: * ІММАЗАТ S n ОА S E ына aO GY AG ds er. 7-134 
SoR:30. ММВ DA2(CIL) u L e eer kama eed ee aQ sb tes 7-136 
SSR-31 salen PEE 7-145 
SSR-32 MPO игид E 7-149 
55К-33 APO о ORT Сол ола лал оаа 7-151 
SSR-34 Die" 7-152 
SSR-35 РЕС (GI) лы лыы аа 7-155 
55К-36 ALOZA LE 7-156 
SSR-37 EMG е ио аа 7-158 
SSR-38 MMC T: zaza aA Ac eh YQ ade 7-158 
SSR-39 MIG uei tes cont So SSS N atiy ss at h Oats Oe Pe seas sss ЫЫ 7-159 
SSR-40 ММСЗ: дини UE 7-160 
SSR-41 ММСА ioni eA UE Ae Л EC Т ОКЕ 7-160 
SSR-42 DeL 7-161 
SSR-43 FR шыны MERI 7-162 
SSR-44 uic. s EL 7-162 
SSR-45 ОЛО И о ee p fate aa ЕРҒАНАТ САТ 7-163 
SSR-46 RUM 7-165 
SSR-47 nq ur MM PLE 7-166 
SSR-48 Msg TER 7-167 
556-49а (RESERVED: eset iiie ER ERE not used 
556496 RESERVED... itte ete АА ЙА а ыды tete not used 
558-496 MNB Nm 7-169 
SSR=:50: MNC DAZ (CIES ем дада мышы Ыы СЫН НДЫ уы 7-170 
55К-51 pieds Ero 7-178 
SSR-52 MPCS tecto eere КОЛКОГО ООСО ты 7-181 
SSR-53 АРСЭ Em 7-183 
SSR-54 APGO "EU 7-184 
SSR-55 ЕЕСӘ (CID yet ee а кы чул шил neces de eh кб Кү ‚л 7-187 
SSR-56 МЕМЕЛЕКЕТ 7-188 
SSR-57 uec m 7-190 
SSR-58 nec 7-190 
SSR-59 ММСА о SOD ooh a smi frd fo OE 7-191 
SSR-60 ЕРЕКЕ Re Ac AA eee ee ТОЛУЫ КД 7-192 
SSR-61 PRAM "Rm 7-193 
SSR-62 ОЛОК JD: мууал n EAE аа REE EAS 7-194 
SSR-63 ОТО е EE EE TA t Hm TS ы aL tot hoe 7-194 
SSR-64 Piu" "ET 7-196 
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EPS SSR-65: /МЫС-АЛА ава ыма NS ШЫМЫНЫН ДЫЙ 7-196 


55К-66 NEB GB МЕНЕЕ 7-196 
SSR70- ESSIBODAT(GOlL) ызыны нышы» ным анан ыы нын ЫСЫШЫ: 7-198 
55К-71 B Bro 7-200 
SSR-72 MPG1 grins een 7-200 
SSR-73 ML806B: —ÁÁ——————————ÁÁÁ г betsy 7-201 
SSR-74 PDACIE) ————— P 7-202 
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~ ЕС REAC/ 
= PMPISTACK T 


: FC ВЕАС/ 
= PMPISTACK T 


N 


FUEL CELL 
STACK TEMP 


S69 FC STACK 
Т 1(2,3) N 


If FC operating and: 
STACK T > 243.7 
or < 172.5 degF 
If FC shutdn and: 
STACK T > 243.7 


If: 
FC LOAD 
(FC VOLTS X 
AMPS) 
STACK T 


Nominal Config: 

(L4:C) 

cb AC1 ФА,ФВ,ФС 
FC1 PUMPS 
(three) — cl 

cb AC2 ФА,ФВ,ФС 
FC2 PUMPS 
(three) — cl 

cb AC3 ФА,ФВ,ФС 
FC3 PUMPS 
(three) — cl 

(014) 

ЕСІ СМТІК- ON 

(015) 

ЕС2 CNTLR — ON 

(016) 

FC3 СМТІК-ОМ 


(Cont іп notes 
column) 
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SM 69 FUEL 
CELLS 

SM SYS 
SUMM 1 
(02) 


FC STACK TEMP 
ind: 


Off-scale LOW 
or HIGH 
> 172 degF and 
< 243 degF 
< 172 degF 
> 243 degF 


fps | 


N 
{ wanun ] 


MEE 


Ops at > 243 degF 
may result in 
catastrophic FC 
failure 


other FCs with 
COOL T > 140 
degF ? 


FREON LOOP 
PROBLEM 


e Perform BUS TIE 
(Cue Card) 


7.1b FC STACK T 1(2,3) Т 


SNSR FAILURE 
(FC OK) 


сасаса а саса та са чач 


N WARNING | 


IS чы чы чы чы чы ча А 
Ops < 172 degF 
may result in FC 
damage 


e Perform BUS TIE 
(Cue Card) 


(R11U) 
e\FC STARTUP 
НТА – ЕМА 


(CRT) 

e Observe amps of 
aff FC and tied 
FC 


(R1) 

e FC1(FC2,FC3) – 
START (hold 5 
sec) 

(CRT) 

Aff FC AMPS decr 

and tied FC AMPS 

incr ? 


FC THERMAL 
CONTROL AND 
SUSTAINER HTR 
FAILED OFF 


CRT msg has 
in text ? 


B/U C/W 
FAILURE OR 
TRANSIENT 


e Maintain FC 
START sw in 
START 


e Restore nominal 
bus-tie config 


Confirming cue 
of STARTUP HTR 
activity is READY 
FOR LOAD tb — bp 
whenever htr cycles 
ON 


С) FC STARTUP 
HTR amps do not 
flow thru affected FC 
ammeter. Increased 
load will drop FC 
volts and shared load 
will be shifted to 
other FC 


(з) FC STARTUP 
HTR may be used to 
сп! STACK T to 
acceptable temp by 
holding or 
maintaining FC 
START sw in START 


Nominal Config: 

(Cont) 

(R11U) 

FC STARTUP HTR 
1,2,3 (three) — 
ENA 

If FC operating: 

(R1) 

FC RDY (three) 
tb — gray 

FC1(2,3) COOL 
PUMP AP 
tb (three) — gray 

If FC shutdn: 

Aff FC RDY 
tb — bp 

Aff FC COOL 
PUMP AP 
tb — bp 


MAL/ALL/GEN J 


7.1b 


[SM sys SUMM 1 | 


(CRT) 
«УАН MN BUS 
voltage 


FC voltage/MN 
BUS voltage agree 
within 1V ? 


within proper limits 
for FC kW level ? 
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(Cont) 


Tie all three 


MN Buses 


(R1) 

e MN BUS TIE 
A,B,C (three) — 
ON (tb-ON) 


Disconnect aff 
FC from MN BUS 


(R1) 

e ESS BUS 
SOURCE 
FC1(FC2,FC3) - 
OFF 

“ FC/MN BUS 
A(B,C) - OFF 
(tb-OFF) 


23 | VAff FC volts 


(F9) 

e DC Volt/Amp 
sel - FC1 
(FC2,FC3) 


27 | FC VOLTS 
SNSR SHIFT 
(CONTINUE OPS) 


ALARM OR FDA 
FAILURE 


«УЕС performance 

(volts, amps) 
FC performance 
within .5V of 
Nominal Curve 
FUEL CELL V-I 
PERFORMANCE 
PLOT (ORB OPS, 
EPS)? 


STACK T 
SNSR FAILURE 
(FC OK) 


e Restore nominal 
bus-tie config 


Startup Htr 


(R11U) 

“ FC STARTUP 
НТВ 1(2,3) – 
INH 


(CRT) 
«ҮЕС volts 


2325V? 


STARTUP 
HTR FAILED ON 


FC to MN BUS 


(R1) 

“ FC/MN BUS 
A(B,C) - ON 
(tb-ON) 

e ESS BUS 
SOURCE 
FC1(FC2,FC3) - 
ON 


Loss of correct 
precondition check 
for STACK T FDA 
Class 3 limit set 
based on kW for 
this FC 


FC THERMAL 
CONTROL 
FAILURE 


• Goto FC 
SHUTDN (Cue 
Card) 


POSSIBLE 


FC INTERNAL 
SHORT 


e Go to FC 
SAFING (ORB 
PKT, EPS) 


e Restore nominal 
bus-tie config 
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STACK Т between 
173-198 degF ? 


e Perform BUS TIE 
(Cue Card) 


(CRT) 


Total FC kW: 


09/25/08 


7.1b 


(Cont) 


41 | Tie all three 
MN buses 

(R1) 

e MN BUS TIE 


A,B,C (three) — 
ON (tb-ON) 


SM OPS 2(4) 
available ? 


@ ү @@ 
Monitor FC 


performance 


• MCC will TMBU 
Aamps limits and 
notify crew 


(CRT) 

“569 DELTA АМР5' 
or FC SS AV > 150 
and incr ? 


e Go to FC 
SHUTDN (Cue 
Card) 


e Perform BUS TIE 
(Cue Card) 


STACK T 
XDCR SHIFT OR 
ACTUAL TEMP 
CHANGE IS 
ACCEPTABLE 


Tie all three 


MN buses 


(R1) 

e MN BUS TIE 
A,B,C (three) — 
ON (tb-ON) 


(5) This is the temp 
range that could 
result in low stack 
temp SM ALERT 


(6) мсс will 
monitor FC 
performance by 
observing Aamps 
changes 


If loss of comm, 
reset Aamps limits to 
present value + 40 
(+ 40 takes into 
account possible 
differences in FC 
V-I curves which 
would cause a 
Aamps change with 
a load change) 


Depending 
on load, may take 
several hours for 
performance 
change. Do not 
purge this FC for 
5 hr 


(9) With FCs 
thermally stabilized 
and at a constant 
load, a 12-amp 
change in delta amps 
would indicate 
approximately 3% 
change in KOH 
concentration. 

High concentration 
(indicated by 
improved 
performance) > 48% 
can allow О2/Н2 
crossover. Low 
concentration 
(indicated by 
degraded 
performance) < 26% 
indicates flooding 
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7.1b (Cont) 


Loss of correct 
precondition check 
for STACK T FDA 
Class 3 limit set 

Disconnect aff based on kW for this 
FC from MN BUS FC STACK T: FC 


(R1) + FC STACK T bog 
• ESS BUS XDCR FAILURE ш мы ру: 


SOURCE ЕС1 NEITHER “” data, FC STACK T 
(ЕС2,ЕСЗ)- NOR ‘V’ ALARM FAULT OR and EXIT T should 
OFF mm remain within 15 

e FC/MN BUS Y TRANSIENT degF of each other 
A(B,C) — OFF during cooldown 
(tb-OF F) 


FC STACK T (9) Lower limit on 
allowable temp for 


< 50.8 degF e Go to FC reusable FC is 48 
and RESTART, EPS degF (includes Xdcr 
[EXIT T - STACK SSR-6 error). FC must be 
T] « 15 degF ? restarted to maintain 
(CRT) temp above 48 degF. 


50.8 degF was 
«УАН FC volts selected due to 


2325V? being closest value 


YES (12) to 48 degF in Primary 


C/W System 
FC STACK T 56 | Inhibit FC STACK T Pri 


XDCR BIAS OR and B/U C/W G2) With loss of FC 
FAILURE STACK T, FC temp 


(R13U) may be obtained only 
e C/W PARAM SEL tw from FC EXIT T 
(three) — 062 
«Aff FC amps (072, 082) a3 FC sustaining 
Amps « 10 ? e C/W PARAM - INH heater maintaining 


CURRENT SNSR e C/W PARAM stack temp 


FAILURE STATUS - INH, hold After cooldown 


e PARAM 062 
(072, 082) inhibited КО тау pe'usabie on 
cyclic basis or with 


e C/W PARAM SEL tw extensive vehicle 


(three) — 120 
«ЧҒог O2/H2 pwrdn 


crossover SM 60 SM TABLE MAINT Ф) Leave FC in 


Aff FC SS AV e ITEM 1 STBY mode. MCC 
2 analysis та 
212 ЕХЕС : : 


- determine later need 
NO ° ITEM 10 EXEC for FC shutdn 


ITEM 15 EXEC 
©) : 


e Goto FC 
SAFING (ORB 
(CRT) PKT, EPS) 
«ҮЕС STACK T 


FC1(2,3) STACK T |vEs FC 


< 193 degF 7 PROBLEM 


STACK T 
SNSR FAILURE „ Go to LOSS OF 1 


(FC OK) FC (ORB PKT, 
PWRDN) 
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From ORB РКТ, 
EPS, FC 1(2,3) 
H2 PUMP, step 4 


569 FC H2 
PUMP 1(2,3) 


Nominal Config: 

(L4:C) 

cb AC1 ФА,ФВ,ФС 
FC1 PUMPS 
(three) — cl 

cb AC2 ФА,ФВ,ФС 
FC2 PUMPS 
(three) — cl 

cb AC3 ФА,ФВ,ФС 
FC3 PUMPS 
(three) — cl 

(014) 

ЕСІ CNTLR – ON 

(015) 

ЕС2 CNTLR — ON 

(016) 

FC3 CNTLR - ON 

(R1) 

FC1,FC2,FC3 RDY 
tb (three) — gray 

FC1,FC2,FC3 
COOL PUMP AP 
tb (three) — gray 


09/25/08 


7.1с 


SM 69 FUEL 
CELLS 
Which conditions 


exist for FC H2 
PUMP (VOLTS) ? 


e Note aff AC 
AMPS 
ФА 
ФВ 
ФС 


Stop affected fuel 
cell 


H2 PUMP N- 


4 
SM SYS SUMM 1 


e Perform BUS TIE 


(Cue Card) 


2o FC H2 PUMP 
OPS 


From ORB PKT, EPS, 
FC 1(2,3) H2 PUMP, 


step 7 


(CRT) 
e Note aff AC 
AMPS 
ФА 
ФВ 
ФС 


3@ AC AMPS decr 
0.7-0.9 amps/® 

or 
2Ф AC AMPS decr 
0.9-1.2 amps/® ? 


SHIFTED OR 
FAILED XDCR 


STALLED H2 
PUMP OR PUMP 
PWR LOSS 


Restart aff FC 


e Perform FC 
RESTART, EPS 
SSR-6 


e Perform BUS TIE 
(Cue Card) 


DEGRADED H2 
PUMP 


e Goto FC 
SHUTDN (Cue 
Card) 


e Perform FDA 
limit change by 
resetting high limit 
to present value 
* 0.3 volts (REF 
DATA, C/W and 
FDA OPS) 


@ Normal H2 
Pump range 
0.28-0.65 volt. See 
Table A 


Ө, If degradation 
of H2 pump worsens, 


FC should be shut 
down so that pump 
could be used during 
entry 


@) Non- 
satisfactory H2 pump 


ops would eventually 
be reflected in FC 
amps (low) SSDV 
(erratic), exit temp, 
and FC pH (event) 


(4) H2 PUMP 
operates at .ЗА/Ф 
for 3-phase and 
.45A/® for 2-phase 
operation. Coolant 
pump operates at 
.5A/® for 3-phase 
and .62A/® for 
2-phase operation 
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7.1с (Cont) 


Table А 


FC PUMP PACKAGE POWER RANGES 


3-PHASE OPERATION 


COOLANT PUMP H2 PUMP 


VOLTS 
0.28-0.65 


AMPS/PHASE 


NORMAL (open Е 0.45 
motor winding) 

NORMAL (1® cb š 0.45 
open) 

STALL К 1.3 
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FC PURGE 


N 
N 


FC PURGE 


ч 
№ 


7.26 FC PURGE TEMP 


FC PURGE GPC PURGE 
TEMP OR INSTRU- 
MENTATION 

If FAILURE. LOSS 


SM 69 OF AUTO PURGE 

SEQUENCE 
FC PURGE LN 02 

T « 69 degF or 
FC PURGE LN H2 

T1 « 79 degF or 
FC PURGE LN H2 

T2 « 40 degF 
After 27 min 

since AUTO 


PURGE SEQ 
started 
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e Goto FUEL 
CELL PURGE - 
MANUAL (ORB 
OPS, EPS) 


(2) erc will 
terminate AUTO 
PURGE SEQ as 
indicated by (R11U) 
FC GPC PURGE 
SEQ tb — bp. 

(R11U) ON position 
of FC PURGE HTR 
sw utilizes redundant 
htrs 
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ЕС РОКСЕ 
SEQ 
If: 

S/W detects AUTO 
PURGE SEQ, 
purge-line htrs 
ON-signal has 
been lost after 
GPC AUTO 


PURGE SEQ 
initiated 


Nominal Config: 

(R11U) 

FC PURGE НТВ - 
GPC 
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7.2c 


CHANNEL OR 
INSTRU- 
MENTATION 
FAILURE. LOSS 
OF AUTO PURGE 
SEQUENCE 


FC PURGE SEQ 


e Go to FUEL 
CELL PURGE - 
MANUAL (ORB 
OPS, EPS) 


If this alarm 
occurs: Purge vlv 


commanded closed. 


Purge line htrs are 
commanded OFF. 
May be verified by 
(R11U) FC GPC 
PURGE SEQ 

tb — bp 
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FUEL CELL 


D 
w 


FUEL CELL 


N 
w 


S69 FC PH 
1(2,3) 


S69 H20 LN PH 
f: 


If: 
pH high 
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From ORB PKT, 
EPS, FC pH HIGH 
OR H20 LINE pH 
HIGH, step 5 


e Note time of 
earliest pH + msg 


NOTE 
If following 
conditions are met 
at any time within 
1 hr, FC Safing 
should be 
performed: 
FC pH 4 or H2O 
LINE pH 4 and FC 
SS AV 2 150 and 
increasing 


e Perform FC H20 
TEST (IFM) 


e Wait 1 hr from 
earliest pH msg 


e Perform FC Н20 
TEST (IFM) 


Is FC pH 4 or H2O 
LINE pH 4 and pH 
29? 


e Perform aff FC 
SAFING (ORB 
PKT, EPS) 


FC/H20 LINE pH HIGH 


TRANSIENT 


pH INDICATION 
OR pH XDCR 
FAILURE 


©) After individual 
pH alarm, 10 min 
could elapse before 
H20 Line pH alarm 
activates 


(2) FC health and 

performance will be 

monitored for 1 hr. If 
signs of FC flooding 
occur, FC Safing will 
be performed 


(3) May take as 
long as 20 min for 
aff FC H20 to reach 
galley QD 


(4) waiting 1 hr 
may allow transient 
рН condition to clear 
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From ORB 
PKT, EPS, FC 
DELTA V 
1(2,3), step 3 


From ORB 
PKT, EPS, FC 
pH HIGH OR 
H20 LINE pH 
HIGH, step 3 


Verify FES and 
SPLY Н20 TK 
config 


(L1) 

FLASH EVAP 

CNTLR 

e PRI A — OFF 

e PRI B — ON 
(if reqd) 

e SEC (two) - B 
SPLY, OFF 


(R11L) 

«Ү5РІҮ H20 ТКА 
INLET, OUTLET 
(two) — CL 
(tb-CL) 

«Ү5РІҮ H20 TKB 
INLET — CL 
[tb-CL(bp)] 

«Ү5РІҮ H20 ТКС 
OUTLET - CL 
(tb-CL) 


(ML31C) 

«Ү5РІҮ H20 TKD 
INLET — CL 
(tb-CL) 


e Perform FC H20 
SPLY LINE 
FLUSH (IFM) 
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Results of FC 
H20 SPLY LINE 
FLUSH (IFM): 


TK A usable 


TK A not usable 
(contaminated) 


ӨӨ 
| 9 | Dump SPLY 


H20 TKA 


(R11L) 

«ҮМСС for 
possible dump of 
additional tanks 

e SPLY H20 TKB 
OUTLET - CL 
(tb-CL) 

eVSPLY H20 
XOVR VLV - 
CL [tb-CL (bp)] 
SPLY Н2ОТКА 
OUTLET — OP 
(tb-OP) 


Perform 
SUPPLY/WASTE 
H20 DUMP 
(ORB OPS, 
ECLS) as follows 
Set tank A LL to 
5% to annunciate 
end of dump 


e On MCC call, 
perform 
SUPPLY/WASTE 
H20 DUMP 


reconfiguration of 
the FES and SPLY 
H20 TKs 


Water Transfer 
Configuration 
Nominal Water 
Configuration 


12 | Nominal Water Configuration 


(ML86B:A) 


e cb MNB SPLY H2O TKB INLET - cl 
eVcb MNC SPLY H20 XOVR VLV - cl 


(R11L) 


eVSPLY H20 ТКА OUTLET - CL (tb-CL) 
e SPLY Н20 ТКА INLET – OP (tb-OP) 
• SPLY Н20 TKB INLET,OUTLET (two) – 


OP (tb-OP) 


• SPLY Н20 ТКС OUTLET - OP (tb-OP) 
e SPLY H20 XOVR VLV — OP (tb-OP) 


(ML31C) 


e SPLY Н20 TKD INLET - OP (tb-OP) 


(L1) 
* PRI B - OFF 


• Go to FES RESTART, ECLS SSR-5, using 


PRIA (if reqd) 


Water Transfer 
Configuration 


(R11L) 

e\SPLY H20 ТКА 
INLET,OUTLET 
(two) — OP 
(tb-OP) 

“ SPLY H20 TKC 
OUTLET - OP 
(tb-OP) 

e JSPLY H20 
XOVR VLV - CL 
[tb-CL(bp)] 

e\SPLY H20 TKB 
OUTLET - OP 
(tb-OP) 


(ML31C) 

e SPLY H20 TKD 
INLET — OP 
(tb-OP) 


(5) SPLY TKC may 
be contaminated. 
TKC will be dumped 
and then flushed per 
nominal TKC 
management 


© SPLY TKA 
will be dumped 
periodically to flush 
pH out of system 
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EPS 


BACKUP C/W 
ALARM 
(F7) 
SM 
ALERT 
S67 MAIN 
BUS V A(B,C) 
BFS 
SM1 MAIN 
BUS V A(B,C) 
f: 


MNA(B,C) BUS 
VOLTS « 27 vdc 
» 32 vdc 


S69 FC VOLTS 
1(2,3) 

S69 FC AMPS 
1(2,3) 


If FC operating and 
FC AMPS: 
< 54 
> 360 


If FC shutdn and 
AMPS < current 
C/W FDA lower 
limit, > current C/W 
FDA upper limit 


BFS 


SM1 DC VOLT 
FC1(2,3) 


If FC operating and: 
VOLTS < 27.5 vdc 
> 32.5 vdc 


If FC shutdn and 
Volts < current 
C/W FDA lower 
limit, > current C/W 
FDA upper limit 


BFS 


SM1 FC AMPS 
1(2,3) 


If FC AMPS < 54 
> 410 


Nominal Config: 

(013:А) 

cb ESS 1BC ММА 
CONTR - cl 

(O13:C) 

cb ESS 2CA MNB 
CONTR - cl 

(O13:E) 

cb ESS 3AB MNC 
CONTR - cl 


(Cont in notes 
column) 
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7.3b FUEL CELL VOLTS N, FUEL CELL 


AMPS Т}, MAIN BUS V A(B,C) TY 


From ORB PKT, EPS, 
MN BUS U/V FC 
VOLTS, step 22 


SM 67 
ELECTRIC 
Following conditions met: 
MN FC FC 
VOLTS | VOLTS | AMPS 
HIGH 11 
o | papm 
LOW 
< 27.5 g 
LOW 
« 27 
HIGH 
> 32 
mec 
> 32.5 
Bus volts differ by 
LOW 
таи: гы 


VOLTS SNSR 
FAILED 


© 
(R13U) 


e Determine which 
param triggered 
C/W ALARM 


FC and MN 
Bus volts differ by 


| 6 | C/W FAULT 
OR TRANSIENT 


Does FC AMPS 
(+ 50) = О2 FLOW 
х 47.5 


Ө 
ЕС АМР 


SNSR FAILURE 


or 
FC AMPS (+ 68) = 
H2 FLOW x 377 ? 


14 | Untie Buses 


“ MN BUS TIE 
A(B,C) - OFF 
(tb-OFF) 

“ MN BUS TIE 
B(C,A) - OFF 
(tb-OFF) 


Meters on pnl 
F9 should be used 
only if SM is not 
available, since 
wiring of TM vs 
METER results in a 
different reading in 
the case of a shunt 
blowing 


(2) ЕС stack 
Temp Class 3 FDA 
may cause erroneous 
alarms and is 
unreliable. MCC will 
inhibit Class 3 FDA 
via TMBU. Class 2 
FDA still exists 


(з) If hi amps 
caused transient and 
short cleared, cockpit 
check should be 
made for open cbs or 
bus loss indications 


(4) Consult MCC 
for powerup 


G) If SM OPS 2, 


FC amps may be 
approximated by 
utilizing Reac flows 
in the following 
equations: 
AMPS (+ 50) = 

О2 FLOW x 47.5 
AMPS (+ 68) = 

H2 FLOW x 377 


©) FC AMPS up to 
450 may be expected 
if FC pwrs MN BUS 
plus PRI PL Bus or 
FC pwrs two main 
buses 


Nominal Config: 

(Cont) 

(013:Е) 

PL PRI FC3 — OFF 
(tb-OFF) 

PL PRI MNB — OFF 
(tb-OFF) 

PL PRI MNC – ON 
(tb-ON) 

If FC operating: 

(R1) 

FC/MAIN BUS 
A(B,C) - ON 
(tb-ON) 

FC1(2,3) REAC 
(six) - OP 

If FC shutdn: 

Aff FC/MN BUS - 
OFF (tb-OFF) 

Aff FC REAC 
(two) - CL 
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7.3b 


EH 
SM 67 ELECTRIC 


FC AMPS > 360 ? 


connected to PRI 
Payload Bus ? 


21 | PL disconnect 


(R1) 
° PL PRI (three) — 
OFF (tb-OFF) 


FC AMPS > 360 ? 


NO 


PAYLOAD 
SHORT 


If any MN BUS 
not pwrd: 


e Perform BUS TIE 
(Cue Card) 


e Go to MN BUS 
UNDERVOLTS/ 
FC VOLTS, 
step 6 
(ORB PKT, EPS) 
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(Cont) 


Coming thru 
block [4] ? 


e Perform 
PRIORITY 
PWRDN (ORB 
PKT) as reqd 


FC AMPS > 360 ? 


EXCESSIVE 
FC LOADING 


e Perform 
MANUAL 
PURGE (ORB 
OPS, EPS) of 
degraded fuel cell 


FC volt/amps within |NO 
.5V of nominal FC 
Performance 

Curve, FUEL 

CELL V-I 
PERFORMANCE 

PLOT (ORB OPS, 
EPS)? 


e Continue to use 
FC with bus tied 
and reduced 
loads 


still « 27.5 or 
MN VOLTS still 
< 27.0? 


powered after 
untie ? 


MN BUS OR 
TIE BUS SHORT 


e Goto FC 
SAFING (ORB 
PKT, EPS) 


@ МСС analysis 
reqd before 
increasing loads 
on FC 


SM 69 FUEL 
CELLS 
Does FC AMPS 
(+ 50) = O2 FLOW 
х 47.5 

ог 


FC AMPS (+ 68) = 
Н2 FLOW х 377 ? 


DEGRADED 
FC 


TIE BUS 


SHORT 


“ Go to EPS BUS 
LOSS, SSR-10 
MNA (SSR-30 
MNB, SSR-50 
MNC) 
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SM 69 
FUEL CELLS 
Does FC AMPS 
(+ 50) = О2 
FLOW x 47.5 

or 
FC AMPS (+ 68) = 
H2 FLOW x 377 ? 


POSSIBLY 
DEGRADED 


«ҮМСС for 
further actions 


41 | Disconnect FC 


e ESS BUS 
SOURCE 
FC1(2,3) — OFF 

“ FC/MN BUS 
A(B,C) - OFF 
(tb-OFF) 


42 | VFC open 
circuit voltage 


(CRT) 


«МЕС VOLTS 
FC1(FC2,FC3) 


MAIN BUS 
SHORT 


wA Y Y чь ` ` ` x 
N WARNING | 


(Ss | 


7.3b (Cont) 


Is FC Stack T 


> 212 deg ? 


Qe) 
FC AMP 


SNSR FAILURE 


BETWEEN FC 


AND MAIN BUS 


CONTACTOR 


ES | 36 | Disconnect FC 


e ESS BUS 
SOURCE 
FC1(2,3) - OFF 

“ FC/MN BUS 
A(B,C) - OFF 
(tb-OFF) 


INTERNAL 
SHORT, SHORT 
AT FC OUTPUT 
TERMINAL, OR 
SHORT AT MAIN 
TERMINAL 


44 | Safe FC 


NOTE 
Do not stop 
FC until COOL P 
« 15 and 
STACK T « 243 


(2) FC Stack Temp 
Class 3 FDA may 
cause erroneous 
alarms and is 
unreliable. MCC will 
inhibit Class 3 FDA 
via TMBU. Class 2 
FDA still exists 


(5) If SM OPS 2, 


FC amps may be 
approximated by 
utilizing Reac flows 
in the following 
equations: 
AMPS (+ 50) = О2 
FLOW x 47.5 
AMPS (+ 68) = H2 
FLOW x 377 


Short on MN 


BUS causes FC loss. 
For loss of MNC, 
FC3 pumps will be 
pwrd with AC 
Transfer Cable and 
FC3 pwr will be 
supplied to MNB 
through PL pwr 
contactors 


DO NOT BUS TIE 


SHORTED BUS Go to EPS BUS 


LOSS, SSR-10 e Goto FC 
MNA (SSR-30 SHUTDN (Cue 
MNB, SSR-50 Card) 

MNC) 
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EH VOLTS 


NEITHER — 5 
NOR ‘V’ 


Startup Htr and 
Sustaining Htr 


(R11U) 

“ FC STARTUP 
HTR 1(2,3)- 
INH 


(O14:A,015:A, 

O16:A) 

“ FC1(2,3) 
CNTLR - OFF 


FC VOLTS still 4 ? 


Do either of 
the following 
conditions exist: 
FC O2 FLOW 
> 0.5 and FC H2 
FLOW > 0.2 Ib/hr 

or 
FC COOL P 
decreasing within 
10 min ? 
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73b (Cont) 


CLASS 3 
FAULT OR 
TRANSIENT 


FAILED-ON 
STARTUP OR 
SUSTAINING 
HEATER 


YES] 60 | INTERNAL 


LOAD, 
CROSSOVER, OR 
REACTANT LEAK 


FC VOLTS 
XDCR SHIFT 


disconnected from 
load 


(R1) 

e (Aff) FC/MN 
BUS - OFF 
(tb-OFF) 

« (Aff) ESS BUS 
SOURCE 
FC- OFF 


Were either of |YES 


the switches out of 
config and FC 
VOLTS and AMPS 
now normal ? 


FUEL CELL 
OUTPUT SHORT 
TO GROUND 


If FC COOL P 
< 20 psia, allow FC 
to safe itself. If 
> 20 psia: 

e Goto FC 
SAFING (ORB 
PKT, EPS) 
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Reset FC 


VOLTS lower SM 
ALERT limit to new 
value minus 2.0 
VOLTS 


ITEM 1 
40450100 
(200,300) EXEC 
ITEM 2 

+. EXEC 


INADVERTENT 
LOAD ON FUEL 
CELL 


(э) At FC coolant 
pressure of less than 
20 psia, electrolyte 
boiling may occur 
(i.e., KOH escaping 
from cell matrix); in 
addition, Dual Gas 
Regulator may not 
control O2/H2 
relative pressures 
and crossover may 
result 
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7.3b (Cont) 


(CRT) 
Is FC AMPS: 


CLASS 3 
ALARM FAULT OR 
TRANSIENT 


e Compare CRT 
FC AMPS with 
F9 meter: 


Agree or 
inconclusive 


Do any of the 
following conditions 


exist: 
FC VOLTS « 34 
VOLTS 
or 
FC O2 FLOW 
> 0.5 and FC H2 
FLOW > 0.2 Ib/hr 
or 
FC COOL P 
decreasing within 
10 min ? 


disconnected from 
load 


«Х(АН) FC/MN 
BUS - OFF 
(tb-OFF) 

« (Aff) ESS BUS 
SOURCE/ 
FC- OFF 


Were either of 
the switches out of 
config and FC 
VOLTS and AMPS 
now normal ? 


INADVERTENT 
LOAD ON FC 
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No | 7o; Fc 


INTERNAL LOAD 


< 20 psia, allow FC 
to safe itself. If 

2 20 psia: 

e Goto FC 


SAFING (ORB 
PKT, EPS) 


| 66 | FC AMPS 


XDCR SHIFT 


AMPS lower SM 
ALERT limit to 
present value and 
upper SM ALERT 
limit to present 
value plus 20 amps 


* ITEM 1 
*0450101 
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(э) At FC coolant 
pressure of less than 
20 psia, electrolyte 
boiling may occur 
(i.e., KOH escaping 
from cell matrix); in 
addition, Dual Gas 
Regulator may not 
control O2/H2 
relative pressures 
and crossover may 
result 


Due to limited 
resolution of F9 
meter, close 
comparison may 
be unobtainable 
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569 FC 
EXIT T 1(2,3) 


SM1 FC EXIT T 
1(2,3) 


If FC operating and 
Exit T(condenser) 
< 131 degF 
> 164 degF 


If FC shutdn and 
Exit T > 164 degF 
or 
< 50.8 degF 


Nominal Config: 

(L4:C) 

cb AC1 ФА,ФВ,ФС 
FC1 PUMPS 
(three) — cl 

cb AC2 ФА,ФВ,ФС 
FC2 PUMPS 
(three) — cl 

cb AC3 ФА,ФВ,ФС 
FC3 PUMPS 
(three) — cl 


09/25/08 


7.34 FUEL CELL EXIT T T+ 


SM 69 
FUEL CELLS 


FC EXIT T 


NEITHER 
T NOR Ч’ 


FC EXIT T 


> 164 and incr ? 


YES 


COOLANT LOOP 
FAILURE 


e Goto FC 
SHUTDN (Cue 
Card) 


ES 


«ҮМСС, or if MCC 
not available, 
continue 


CLASS 3 C/W 
ALARM FAULT OR 
THERMAL 
TRANSIENT 


available ? 
a 


SM OPS 2(4) 


available ? 


(three) COOL T 
> 140 degF ? 


COOLANT LOOP 
PROBLEM 
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NO 


Transient loads 
may cause EXIT T 
<LNT for up to 2 min 


Data indicates 
H20 LN T < EXIT T 
by up to 15 degF 


FC EXIT T will 
quickly increase to 
FC STACK T if 
CONDENSER 
COOLANT FLOW is 
stopped while H2 
PUMP is operational. 
FC should be quickly 
shutdn for possible 
Coolant Pump failure 


| 6 |FC1(FC2, (4) wec 


FC3) H20 LN T 
< EXIT T ? 


| 8 | EXIT T XDCR 
FAILURE 


e Perform MN BUS 
TIE (Cue Card) 
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7.3d (Cont) 


(5) мсс will 
monitor ЕС 
performance by 
observing Aamps 
change 

EXIT T CNTL ММ 

SHIFTED OR EXIT (6) If loss of comm, 


T XDCR FAILURE reset Aamps limits to 
present value + 40 


(+ 40 takes into 
account possible 
Affected FC differences in FC 
bus-tied ? V-I curves which 
would cause a 
Aamps change with 
a load change) 


18 | SM OPS 24) (7) High FC EXIT T 
e Perform MN BUS available ? will reduce H2O 


TIE (Cue Card) removal rate and may 
result in cell flooding. 
Uniform cell flooding 
Monitor FC may not be detected 
performance by change in FC SS 
e MCC will TMBU 
Aamps limits and With FCs 
notify crew thermally stabilized 
(CRT) and at a constant 
‘S69 DELTA AMPS’ | load, a delta атр 
e FDA will continue change of 12 
9r ЕС ЭЭА ч monitoring FC indicates ~3% 
and incr ? Aamp change change in KOH 
concentration. 
Nominal KOH 
concentration is 
2 š 
e Goto FC ~36%. High 


=== Concentration 
SHUTDN (Cue 
Card) (> 48%) would be 


indicative of FC 
dryout leading to 
possible О2/Н2 


Affected FC crossover. Low 


“tad 2 concentration 
bus-tied • Perform MN BUS (< 26%) would be 


TIE (Cue Card) indicative of FC 
flooding 


(9) Low FC EXIT T 
SM OPS 2(4) will increase Н2О 
available ? removal and may 
result in cell dryout 
sufficient to allow 
О2/Н2 crossover. 
Monitor FC Individual “| 3 
Tf crossover should be 
peas detected by change 
• MCC will TMBU in FC SS AV. 
Aamps limits and Uniform cell dryout 
notify crew would result in 
(CRT) increased FC 


| | erformance 
569 DELTA AMPS COOLANT LOOP e Go to FC FC j 


or FC SS AV > 150 PROBLEM SHUTDN (Cue Depending on 

and incr ? Card) | extent of failure after 
cooldown, FC may 
be usable in cyclic 
mode 


COOLANT LOOP e FDA will continue 
CONTROL monitoring FC 
MARGINAL OR Aamp change 
EXIT T XDCR 

SHIFTED 
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7.34 (Cont) 


Based upon 
STS-2 data, FC 
EXIT and STACK T 
should remain within 
15 degF of each 
other during 
cooldown 

ДИДИЕ (2 Lower limit on 
NEITHER “7 е allowable temp for 
NOR “Р ALARM FAULT OR reusable FC is 48 
TRANSIENT degF (includes Хасг 
error). FC must be 
restarted to maintain 
temp above 48 degF. 
50.8 degF was 
selected due to being 
« 50.8 degF 


the closest value to 
and FC RESTART, 48 degF in the 


[STACK T-EXIT T] EPS SSR-6 Primary C/W System 

? 
aret (13) with loss ot FC 
EXIT T, FC temp may 
be obtained only from 
FC STACK T 


FC EXIT T Inhibit FC 


XDCR BIAS OR EXIT T SM ALERT 


FAILURE 
SM 60 SM 
• ITEM 1 
*0450130 
(230,330) EXEC 


e ITEM 10 EXEC 
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S69 ЕС COOL 
P 1(2,3) 


SM1 FC COOL 
P 1(2,3) 


If FC operating and: 
COOL P 
< 50 psia 
> 75 psia 
If FC shutdn: 
COOL P 
< current C/W 
FDA lower limit 
> 75 psia 


09/25/08 


7.3e FUEL CELL COOL P NL 


SM 69 
FUEL CELLS 


FC COOL P is: 


ALARM FAULT OR 


TRANSIENT 


e Perform BUS TIE 
(Cue Card) 


PRE-HTR 
LEAK, FC REG 
FAILURE, OR 
COOLANT LOOP 
LEAKAGE 


Are any of the 
following present ? 


(R1) 

e FC1(FC2,FC3) 
COOL PUMP AP 
tb — bp or 
intermittent 


(CRT) 

e FC1(FC2,FC3) 
STACK T or EXIT 
T unstable 

e FC1(FC2,FC3) 
COOL P > 75 and 
incr (but not ‘H’) 


From ORB PKT, 
EPS, FC COOL 
P, step 3 


SM 69 
FUEL CELLS 


FC COOL P is: 
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@ Erratic FC 
COOL T on SM 69 
display may also be 
indicative of pre-htr 
internal leak 


Wu лаға ғаға | 
N WARNING | 


жаазазазазні 


Cryo pressurization 
of coolant loop due 
to pre-htr leakage 
may cause FC HX 
failure and loss of all 
three FCs 


e Go to FC 
SAFING (ORB 
PKT, EPS) 
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Ей ЕС manual or 


GPC purge seq in 
progress ? 


10 | Close Purge 
Му on aff FC 


(R11U) 

“ FC PURGE 
VLVS 
1(2,3) — CL 


FAILURE 
RESULTING IN FC 
INTERNAL 
FAILURE 


e Perform FC 
SAFING (ORB 
PKT, EPS) 


Bakeout purge 
lines 


e Wait 30 min after 
FC SHUTDN, 
then 

(R11U) 

e FC PURGE 
НТК – GPC 
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7.3e 


11| SM OPS 2 
available ? 


Activate FC 


Purge Htr 


(R11U) 
e FC PURGE 
НТК-ОМ 


\For O2/H2 


sover 


cros: 

(CRT) Aff FC SS 

1(2,3) AV > 150 ? 
YES | NO 


FC COOL P 
XDCR SHIFT OR 
DUAL GAS REG 
SHIFT 


e Continue FC ops. 
Change FC 
COOL P high limit 
to be 5 psia 
above present 
value 


(CRT) FC 
FLOW 02 

> 8.4 lb/hr 

or FC FLOW 
H2 > 1.1 Ib/hr ? 


Compare flow 
with amps 


e Compare FC 
AMPS with flow 
calculations as 
follows: 

О2 FLOW x 47.5 

= ____FCAMPS 

(+ 50) 

H2 FLOW x 377 

=____FC AMPS 

(+ 60) 


Do both flows 
correspond to FC 
AMPS ? 


REG FAIL 
HIGH. REACTANT 
VENTING 
THROUGH 
PURGE LINE 


FC COOL P = 
H? 


e Perform FC 
SAFING (ORB 
PKT, EPS) 
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DUAL REG 
SHIFT, POSSIBLE 
REAC VENTING. 
POSSIBLE REG 
FREEZEUP AND 
LOSS OF 
PRESSURE 
CONTROL 


e Perform FC 
SHUTDN (Cue 


21 | Activate FC 
Purge Htr 


(R11U) 
e FC PURGE 


Activate FC 
Purge Htr 


(R11U) 
e FC PURGE 
НТВ – ON 


(2) If GPC purge 
seq selected, 
manually closing 
Purge Viv stops 
purge and GPC will 
proceed with purging 
next FC selected for 
GPC purge. GPC 
may or may not alert 
crew. ‘FC PURGE 
1(2,3) msg occurs 
depending on when 
Purge Vlv manually 
closed 


Flows 
correspond to 10 kW 
(~350 amps) load on 
FC plus flow sensor 
accuracy 
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7.3e 


О Possible KOH 

in О2 sys. Do not 
purge suspect FC 
until nominal 

performance at 

ENIM ко 

FUEL CELLS For FC1(FC2,FC3) COOL P at least 6 hr 

FC COOL P steady e PARAM ID 


or decr ? @ Drop in FC 
[31] EXEC volts vs amps 


e ALERT LOW erformance that 
FC1(2,3) COOL P ITEM 2 + (2 psi below current value) А {о new 
< 25 psia ? ЕХЕС pressure would 
For SUPPLY H2O PRESS indicate Regulator 
e PARAM ID shift. If reqd, update 
ITEM 1 +0 6 2 0 4 3 0 EXEC FC V-I Curve, FUEL 
e ALERT HI CELL V-I 
: SHUTEN ous ITEM 3 + (10 psi below FC COOL P) EXEC PERFORMANCE 
Саға) | For FC Aamps 1(2,3) PLOT (ORB OPS, 
• PARAM ID EPS), with new 
nominal data after 
EXEC next purge 
e ALERT LOW 


ITEM 2 +(40 amps below FC Aamps) For Regulator 


shift, future FC ops 
would depend on 
SPLY H20 TK 

QTY, FES ops 
requirement, and FC 
loads. Suspect FC 
can be open circuited 


REGULATOR REGULATOR and saved for entry 
SHIFT OR FC FAILURE @ FC may be 
COOL P XDCR usable if loads 


SHIFT reduced to point 
m where reactant 
REAC LINE SHUTDN (Cue demand can be met 
BLOCKAGE OR Card) e Perform FC 
REG UNABLE TO SHUTDN (Cue 
SUPPORT LOAD Card) 


40 | H2O TK Reconfig 
SM 60 SM TABLE MAINT 


FC COOL P For SUPPLY H20 PRESS 


H20 LN T « 130 XDCR FAILURE e PARAM ID 
and decr (monitor ITEM 1 +0 6 2 0 4 3 0 EXEC 


женин e ALERT HI 
оге! ITEM 3 +40ЕХЕС 
necessary) ? 


(ML26C) 
“ SPLY Н2О GN2 TK VENT 
viv - PRESS 


FC COOL P 
« (SUPPLY H20 
PRESS + 10 psi) ? 


REGULATOR 
FAILURE * Goto FC (MO10W) 
SHUTDN (Cue e H20 TK № ISOL SYS 


Card) 1,2 (two) — op 
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(L1) 

FLASH EVAP 
CNTLR 

«ҮРКІ A — OFF 
«ҮРКІ B — OFF 
eVSEC - OFF 


FC COOL P: 


NEITHER “” 
NOR “J 


e FC PURGE VLV 
(three) - CL 


FC COOL P steady 
or decreasing: 


STDY > 1 min 
DECR at anytime 


| 60 |FC VOLTS 


« 34 VOLTS ? 
YES 
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7.3e 


Depress all 


Sply H20 tks 


(MO10W) 
e H20 TK М2 ISOL 
SYS 1,2 (two) — 

CL 


(ML26C) 

«Ү5РІҮ H2O GN2 
TKA SPLY 
VLV - OP 

“ SPLY H20 GN2 
TK VENT VLV - 
VENT 


ENVIRONMENT 
• When SUPPLY 
H20 PRESS 


~CAB P, continue 


51 | Restart FC 


e Perform FC 
RESTART, EPS 
SSR-6 


COOL P 


increasing ? 
NO 


NO FC COOL P 


> 20 psia ? 
NO 


MCC 
Increased usage 
rate acceptable ? 


e Perform FC 
SHUTDN (Cue 
Card) 


e Maintain current 
SPLY H20 Dump 
schedule 


ES PRE-HTR 


LEAK, FC REG 
FAILURE, OR 
ORBITER FREON 
LOOP TO FC 
COOLANT LOOP 
LEAK 


MOROROCROCRORCOCRCRONCN 
N WARNING | 


А ww 


Cryo pressurization 
of coolant loop due 
to pre-htr leakage 
may cause FC-HX 
failure and loss of 
all three FCs 


ES | 62 | 


(R1) 

* (Aff) FC REAC 
VLV - OP 
(tb-op) 
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e Continue FC ops 


Bakeout Purge 
lines 


e Wait 30 min after 
FC SHUTDN, 
then 

(R11U) 

e FC PURGE 
HTR - GPC 


CLASS 3 


ALARM FAULT OR 
TRANSIENT 


e Go to FC 
SAFING (ORB 
PKT, EPS) 


For FES ops, 
SPLY H2O TKB, 


TKC, TKD may need 
to be repressurized. 
VMCC 


For Dual Gas 
Regulator shift high, 
reactants may be 
venting through 
purge line. If Reac 
Vlvs are not open, 
FC could evacuate 
(i.e., safe) 
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disconnected from 
load 


* (Aff) FC/MN 
BUS - OFF 
(tb-OFF) 

« (Aff) ESS BUS 
SOURCE/FC - 
OFF 


Were either of 
the switches out of 
config and FC 
VOLTS and AMPS 
now normal ? 


INADVERTENT 
LOAD ON FC 
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7.3e (Cont) 


Startup Htr and 
Sustaining Htr 


(R11U) 

“ FC STARTUP 
HTR 1(2,3) — 
INH 


(O14:A, 

O15:A,016:A) 

e FC 1(2,3) 
CNTLR - OFF 

FC VOLTS still 

« 34 VOLTS ? 


STARTUP OR 
SUSTAINING HTR 


Is FC FLOW O2 
> 2.5 lb/hr or FC 
FLOW H2 

> 0.5 Ib/hr ? 


DUAL GAS 
REG SHIFT. 
REACTANT 
VENTING 
THROUGH 
PURGE LINE 


FC COOL P = 
H? 


e Perform FC 
SAFING (ORB 
PKT, EPS) 


| 66 | INTERNAL 


CROSSOVER OR 
REACTANT LEAK 


| 69 | If FC COOL P 


< 20 psia, allow FC 

to safe itself. 

If 2 20 psia: 

e Goto FC 
SAFING (ORB 
PKT, EPS) 


REG SHIFT OR 
FC COOL P XDCR 
SHIFT 


(R11U) 
“ FC PURGE 
НТА – ON 


e Goto FC 
RESTART, EPS 
SSR-6, but do 
not break bus tie 
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Reset FC 


COOL P lower SM 
ALERT limit to 
present value minus 
5 psia and upper 
limit to present 
value plus 10 psia 


e ITEM 1 
+0450147 
(247, ЗАТ) ЕХЕС 

e ITEM 2 
+__.__ EXEC 

° ITEM 3 
+ __.__ЕХЕС 


At FC coolant 
pressure of less 
than 20 psia, 
electrolyte boiling 
may occur (i.e., 
KOH escaping from 
cell matrix); in 
addition, Dual Gas 
Regulators may not 
control О2/Н2 
relative pressures 
and crossover may 
result 


Typical values 
for FC purges 


(12) with ЕС 
shutdn and по 
coolant flow, there 
exists no preheating 
capability of the 
incoming reactants. 
Continuous purge 
flow may freeze or 
damage regulator 
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7.3f FUEL CELL H2O LN T N 


@ Overtemp 
caused by driver or 


thermostat failure will 

7 only occur if FC 
: SM 69 FUEL shutdn in standby, or 
CELLS lightly loaded. Failure 


If: FC H2O LN T '?' at normal loads not 
H2O LN T ог detectable 


< 60 degF | 2 | 
> 185 degF 
g NEITHER ALARM S/W 
FAULT OR 
TRANSIENT 
Nominal Config: 
(R11U) T FCshutdnin |МО H20 LINE T 
FC H20 LINE standby or low load XDCR FAILURE 
HTR— A AUTO 
T 


(< 70 amps) ? 


CAUTION 


Temps < 32 degF 
(R11U) can cause line 


«ҮЕС H20 LINE [ы 
HTR sw 
position: 


(R11U) 

«УЕС H2O LINE 
HTR sw 
position 


ES 
HTRS NOT 
ACTIVATED 


8 | Activate htr 


9 | Switch htr * FC H20 LINE 
НТК - A AUTO 
«ХЕС H20 LINE он 
НТК - A AUTO 
B AUTO 
( ) ES 


H20 LN T incr ? HTR 
FAILURE 


Switch to H20 LINE T POSSIBLE 


alternate htr XDCR FAILURE H20 LINE HTR 
4 CIRCUIT DRIVER 
eVFC H20 LINE FAILED ON OR 
НТК – A AUTO TEMP XDCR 
(B AUTO) 


FAILURE 
Temp decr ? H20 LINE 


TEMP XDCR OR 
HTR CKT DRIVER 


H20 LINE БАЕР ОН No further 


HTR A(B) action reqd 
THERMOSTAT 
FAILED ON 
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569 FC Н2О 
RLF 1(2,3) 


ТЕ H20 RLF VLV T 
< 60 degF 
> 185 degF 


EC FC H20 
EC LINE 


ps H20 RLF 
LINE T 
« 60 degF 
> 185 degF 


Nominal Config: 

(R11U) 

FC H20 LINE 
HTR — A AUTO 
(B AUTO) 
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7.3g FUEL CELL H2O RLF VLV T NY 
FUEL CELL H20 RLF LINE T TY 


Е 69 
Еа CELLS 
FC1(FC2,FC3) H2O 
RLF VLV T Pe 


H20 RLF IHE Т): 


NEITHER “” 


(R11U) 
e FC H20 RELIEF 
HTR - B AUTO 

(A AUTO) 


RELIEF VLV 
(LINE) TEMP 
XDCR FAILURE 
OR HTR DRIVER 
A(B) FAILED ON 


3 |Switch htr 


(R11U) 
e FC H20 RELIEF 
HTR – B AUTO 


RELIEF VLV 
(LINE) TEMP 
XDCR FAILURE 


RELIEF VLV 
(LINE) HTR 
THERMOSTAT 
A(B) FAILURE 
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@ Switching htrs 
isolated failed circuit 


ALARM S/W 
FAULT OR 
TRANSIENT 


RELIEF VLV 
(LINE) HTR A(B) 
CIRCUIT FAILURE 


| 9 | Switch htr to 


nominal config 


(R11U) 
e FC H20 RELIEF 
HTR - A AUTO 

(B AUTO) 
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7.31 FUEL CELL O2(H2) PURGE LN T T 


(1) If GPC Auto 


Purge in progress, 


569 FC PRG LN ope FC PURGE 
ms 
92 SM 69 g 
FUEL CELLS 
S69 FC PRG LN PURGE LN O2 T or |NO SM ALERT 
H2 H2 T1 or H2 T2 FAILURE 


> 380 degF ? 
If: 
FC PURGE LN 02 
T > 380 degF 
or 9 Two or more of |NO SNSR 
FC PURGE LN H2 the following FC FAILURE 
T1 > 380 degF Purge Line Temps 
or > 250 degF and 
FC PURGE LN H2 iei 
T2 » 380 degF 


eYPURGE LN 
O2T 

eVPURGE LN H2 
T1 

e YPURGE LN H2 
T2 


(R11U) 

“ FC PURGE 
HTR - OFF 

MCC 
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S69 FC О2 
FLOW 1(2,3) 


$69 FC H2 
FLOW 1(2,3) 


If FC operating and: 
O2 FLOW > 11.1 
pph 
H2 FLOW > 1.6 
pph 


11.1 ррһ О2 FLOW 
corresponds to 
~370 amps plus 
3.3 pph purge 
flow 


1.6 pph H2 FLOW 
corresponds to 
~370 amps plus 
0.6 pph purge 
flow 


If FC shutdn and: 

О2 FLOW > current 
C/W FDA upper 
limit 

H2 FLOW > current 
C/W FDA upper 
limit 
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7.3) FUEL CELL 02(H2) FLOW 7 


Peer цы 
NO 


SM 69 
FUEL CELLS 


ЕС О2(Н2) FLOW 


МО 


YES ALARM S/W 


FAULT, CLEARED 
CAUTION 


BUS SHORT, OR 
TRANSIENT HIGH 
During purge, FC 
amps must be 


FLOW 
< 350 (430 for 
contingency ops) to 
avoid Dual Gas 
Regulator freezeup 


Either manual 

or GPC purge NO 
sequence in 

progress ? 


Close aff FC 
Purge Vlv 
( ) 


e Record Flows and Amps 


O2 Flow 


R11U 

“ FC PURGE 
VLVS 
1(2,3) — CL 


Compare Flow 
with Amps 


е Compare ЕС 
AMPS with flow 
calculations as 
follows: 

O2 FLOW X 47.5 


Е CAUTION 
FC AMPS (+ 50) 


During purge, FC 
amps must be 

< 350 (430 for 
contingency ops) to 
avoid Dual Gas 
Regulator freeze-up 


H2 Flow Amps 


PURGE FLOW 
PLUS HIGH FC 
DEMAND 
TRIPPED ALARM 


H2 FLOW X 377 


FC AMPS (+ 60) 


Do both flows 
correspond to FC 
AMPS ? 


YES| 9 | (CRT) FC O2 
(Н2) FLOW 77? 


МО |ҮЕ5 


If FC purge 
reqd 


e Go to EPS 
SSR-8 or 
PRIORITY 
PWRDN (ORB 
PKT) to reduce 
FC AMPS to 
< 350 (< 430 for 
contingency ops) 
during purge 


EXCESSIVE 
LOAD ON FC OR 
POSSIBLE BUS 


FC PURGE HTR SHORT 


sw position: 
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(2) If bus short 
caused transient and 
short cleared, cockpit 
check should be 
made for open cbs or 
bus loss indications 


@ If FC purge in 


progress, alarm may 
have tripped because 
of normal load plus 
purge flow. If one 
flowmeter previously 
failed, assume both 
flows high 


@ If GPC PURGE 
SEQ selected, 
manually closing 
Purge VIv stops 
purge and GPC will 
proceed with purging 
next FC selected for 
GPC purge. GPC 
may or may not alert 
crew. ‘S68 FC 
PURGE 1(2,3)’ msg 
occurs depending on 
when purge vlvs 
were manually closed 
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7.3) (Cont) 


Activate Purge 
Htr if more than 3 hr 


to entry 


(R11U) 

e FC PURGE 
HTR — ON (turn 
Purge Htr OFF 
3 hr prior to entry) 


14 | Both Reac 
flows high ? 


METER SNSR 
SHIFT OR REAC 
LEAK. POSSIBLE 
REG FREEZEUP 
AND LOSS OF FC 


eVMCC or if MCC 
not available 
within 10 min 
and flow still 47, 
continue 


e Perform FC 
SHUTDN (Cue 
Card), but leave 
reactant vivs 
open 


Aff FC O2(H2) flow |No 
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DUAL REG 
SHIFT, POSSIBLE 
REAC VENTING 
OR FC INTERNAL 
LOADING. 
POSSIBLE REG 
FREEZEUP AND 
LOSS OF 
PRESSURE 
REGULATION 


“ Aff FC REAC 
VLV -CL 
(tb-CL) 


Aff FC O2(H2) flow 
< 2 (0.2)? 


FLOW 


METER FAILURE 


e Perform SSR-6 
FC RESTART 


e Perform FC 


SHUTDN (Cue 
Card) 
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Restore 


nominal purge htr 
config 


(R11U) 

e Wait 30 min 

e FC PURGE 
HTR - GPC 


© If FC purge in 
progress, alarm may 
have tripped because 
of normal load plus 
purge flow. If one 
flowmeter previously 
failed, assume both 
flows high 


©) Turning htrs off 
prevents excessive 
heat during entry and 
possible htr element 
damage 


Reactant 
venting indication: 
Cool P > 66 psia 


Htrs must 
remain on for 30 min 
to bakeout purge 
vent lines 
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7.3] 


Neither FC O2 CLASS 3 


FLOW ‘T nor FC ALARM FAULT OR 
H2 FLOW '?' TRANSIENT 


Either or both FC 
O2(H2) FLOW ‘Tt 


e Monitor F C 
COOL P 


Between 55 and 70 ЕС O2(H2) 
and STDY > 10 min FLOW XDCR 


> 70 or < 55 or SHIFT 


( If FC O2 FLOW 47 
DECR at any time 


• ITEM 1 
+0450160 
(260,360) EXEC 

* ITEM 10 EXEC 


If FC H2 FLOW f 

• ITEM 1 
+0450170 
(270,370) EXEC 

e ITEM 10 EXEC 
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S69 ЕС Н2О 
RLF HTR 
If: 


SM 69 FUEL 
CELLS 
H20 RLF HTR 

SW - OFF 


H20 RLF HTR 
SW — А/В 


Nominal Config: 

(R11U) 

If pre-htr reconfig: 

FC H20 RELIEF 
НТК – A AUTO 


If post-htr reconfig: 
FC H20 RELIEF 
HTR - B AUTO 
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T.3k FUEL CELL RELIEF HTR SW FAIL 


SM 69 
FUEL CELLS 


H20 RLF HTR SW: 


FAILURE, DIODE 


FAILURE, OR 
TRANSIENT 


H20 RELIEF 
HTR - OFF ? 


alternate position 


(R11U) 

• FC H20 RELIEF 
HTR - OFF, 
then B AUTO 
(A AUTO) 


(CRT) H20 
RLF NOZ T A(B) 
« 170 and decr ? 


SWITCH 


CONTACT(S) 
AND/OR 
CONTROL 
BUS(ES) FAILURE 
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SWITCH IN 
OFF POSITION 


Select nominal 
config 


(R11U) 

“ FC H20 RELIEF 
HTR – A AUTO 
(B AUTO) 


CONTROL BUS, 
DIODE, OR 
INSTRUMENTA- 
TION FAILURE; 
OR SWITCH IN 
OFF POSITION 


SWITCH 
CONTACT, DIODE, 
OR INSTRU- 
MENTATION 
FAILURE 


MENTATION 
FAILURE 


Diode failure 
would be indicated 
if an А/В alarm 
occurred during 
nozzle htr ops. Alt 
htr could be selected 
to eliminate alarms 
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7.31 


9. 


S69 FC H20 
ALT SM 69 
FUEL CELLS 


If: FC ALT H2O RLF T 
Ф огч) 


NEITHER 


FC ALT H2O RLF T 
< 60 degF 
> 185 degF 


Nominal Config: 

(R11U) 

FC H20 LINE 
HTR – A AUTO 
(B AUTO after Htr 
reconfig in ORB 
OPS) 


8 |Switch htr 


(R11U) 

“ FC H20 LINE 
НТА - A AUTO 
B AUTO 


( ) 
(CRT) Temp decr ? 
NO 


FC ALT H20 
RLF T XDCR 
FAILED OR HTR 
CKT DRIVER 
FAILED ON 
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(R11U) 
e FC H20 LINE 
HTR sw position 


6 | Switch htr 


“ FC H20 LINE 
НТА - A AUTO 
(B AUTO) 


RLF T incr ? 


FUEL CELL ALT H20 RLF T TY 


@ FC ALT 

H2O RLF LINE T 
normally controlled 
to 70-90 degF 


ALARM S/W 
FAULT OR 
TRANSIENT 


ES 
HTRS NOT 
ACTIVATED 


5 | Activate htr 


(R11U) 

e\FC H20 LINE 
HTR – A AUTO 
(B AUTO) 


(CRT) 
e Temp incr 


(CRT) FC ALT H20 VES HTR 
FAILURE 


FC ALT H20 
RLF T XDCR 
FAILURE OR LINE 
FROZEN 


S 
FC ALT H20 


RLF T HTR A(B) 
THERMOSTAT 
FAILED CLOSED 
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S69 DELTA 
AMPS 
1(2,3) 4 


If: 


TABLE MAINT 
FC DELTA AMPS 
(0922142, 
0922143, 
0922144) 
out of limits 
set manually 
or via TMBU 


09/25/08 


SM 69 FUEL 
CELL 


FC AAMPS 


Aamps change from 
STACK T, EXIT T, 
or COOL P 
procedure ? 


е Go to appropriate 
procedure for 
action 


7.3m FC DELTA AMPS TY 


ALARM FAULT OR 
TRANSIENT 


loss of Ol MDM 
OF1,OF2,OF4, or 
CPM ? 


e Go to FC 
SAFING, EPS 
SSR-7 
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PROBLEM 


Default limits 
are OSL, OSH 


© A AAMPS shift 
of 12 amps between 
two tied FCs is 
equivalent to an 
~300 mV degradation 
in one of the 96 cells 
of the FC. This 
degree of 
performance change, 
which is not related to 
load changes, may 
indicate an internal 
cell problem and, if 
allowed to continue, 
could lead to a 
crossover condition 
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~ AC VOLTAGE/ 
OVLD 


л 


~ AC VOLTAGE/ 
OVLD 


л 


АС 
VOLTAGE 
(F7) 
AC Voltage Light 
on if: 

AC Bus Snsr 
detects AC Ф 
voltage 
< 102-108 vac for 
6.5-8.5 sec or 


> 123-127 vac for 
50-90 msec 


BACKUP C/W 
ALARM 


(F7) 


Backup C/W Light 
on if: 
AC Ф voltage 
< 108 vac or 
> 123 vac 


7.5a AC VOLTS 1(2,3) +T 


1 |AC YES 


NO 
Oi OO 
2 | ЧАС volts 


e AC1,2,3 V ФА, 
ФВ,ФС (nine) — 
read volts: 


Any Volts < 10 volts INSTRUMEN- 


TATION FAILURE 


reading off-scale low 
for affected phase ? 
Volts between 10 


and 110 volts 


None of the above 5 |VAC Amps 


SM 67 ELECTRIC 


@ AC bus voltage 
can be read on pnl 
F9 


Transformer 
action of ЗФ mtr 
loads will cause 
single phase that has 
been disconnected 
from its Inverter to 
have voltage > 10 
and < 110 vac 


To preclude 
damaging equipment, 
the lower limit for 
equipment 
specifications 
(110 volts ac) is used 
in lieu of AC lower 
alarm limit (108 volts 
ac) 


@ Primary C/W 
AC VOLTAGE alarm 
capability remains. 
Backup C/W lost for 
affected phase. F9 


From ORB PKT, 
EPS, AC Volts, 
step 9 


567 АС Meter still available 


VOLTS 1(2,3) 


SM SYS SUMM 1 


SM1 AC 
VOLTS 1(2,3) 


Nominal Config: 

(R1) 

cb AC CONTR АС1, 
2,3 ФА,ФВ,ФС 
(nine) — op 

AC BUS SNSR 1,2,3 
(three) - AUTO 
TRIP 

(O13:A) 

cb ESS 1BC AC1 
SNSR - cl 

(O13:C) 

cb ESS 2CA AC2 
SNSR - cl 

(O13:E) 

cb ESS 3AB AC3 
SNSR - cl 


09/25/08 


| 6 | ХАЁ АС Bus 


Snsr (AC Volts 
between 110 and 
123 Volts) 


Monitor AC 
VOLTAGE It (F7) 
during next step 
and expect 
possible C/W 
ALARM 


(R1) 

e AC BUS SNSR – 
OFF (1 sec), then 
AUTO TRIP 


AC VOLTAGE It 
stayed lit when AC 
BUS SNSR sw - 
OFF 


C/W Alarm within 10 
sec after selecting 
AUTO TRIP 


No C/W Alarm 


TRANSIENT 
UNDERVOLTAGE 
OR TRANSIENT 
SNSR PROBLEM 


AC1(2,3) BUS 


Aff AC amps > 14.5 
or other amps > 10 


All 3s of AC1(2,3) PC 1(2,3) 


Neither 


COMMON 
CIRCUIT TO 


TELEMETRY AND EPS 


F9 METER FAILED SSR-11 
SSR-31 
SSR-51 


AC1(2,3) AC 


VOLTAGE 
PRIMARY C/W 
FAILURE 


Inhibit aff AC 
VOLTAGE C/W 


(R13U) 

e C/W PARAM SEL 
tw — 033(043,053) 

• СЛУ PARAM - 
INH 

e C/W PARAM SEL 
tw — > 119 


SNSR OR FUSE 
FAILURE 
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(5) AC1(2,3) AC 
VOLTAGE primary 
C/W alarm capability 
lost. AUTO TRIP 
capability and 
BACKUP C/W AC 
VOLTAGE sensing 
remain 


(6) ON ОМ 
Detector Input Fuse. 
AC1(2,3) VOLTAGE 
primary C/W alarm 
capability lost. 
OVLD AUTO TRIP 
and BACKUP C/W 
AC VOLTAGE 
sensing remain 


@ If inhibit does 
not extinguish light, 
remove bulb if 
desired 
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7.5a 


SM 67 ELECTRIC 
SM SYS SUMM 1 


e Read amps for 
aff Ф 


VINV/AC Bus tb 
position 

(R1) 

Aff INV/AC BUS 
1(2,3) tb — ON ? 


> 123 volts for 
aff b ? 


F9 meter reads |МО 
volts between OSL 

and 110 volts for 

aff b ? 


MENTATION 
FAILURE 


YES 


VAC Amps 


SM 67 ELECTRIC 
SM SYS SUMM 1 


Aff © amps > 14.5 ? |YES | 23] UNANNUN 
Б OVLD 


INVERTER 
UNDERVOLT 
FAILURE 


(R1) 

• cb AC CONTR 
AC1(2,3) 
®A(B,C) - cl 

* INV/AC BUS 
1(2,3) - OFF 
(tb-OFF) 

• INV PWR 1(2,3)- 
OFF (tb-OFF) 

• cb AC CONTR 
AC1(2,3) 
ФА(В,С)- op 
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Backup C/W 


AC Voltage sensing 
exist. Auto Trip 
capability suspect 


Still have 
primary C/W AC 
VOLTAGE alarm 
capability. Backup 
C/W lost for affected 
phase 


INVERTER 
LOST 


ФА(В,С) BUS 
SNSR FAILURE 
AND REAL 
OVERVOLT 


(R1) 
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cb AC CONTR 
AC1(2,3) 
ФА(В,С) - cl 
INV/AC BUS 
1(2,3) - OFF 
(tb-OFF) 

INV PWR 1(2,3) - 
OFF (tb-OFF) 
cb AC CONTR 
AC1(2,3) 
ФА(В,С)- op 


MAL/ALL/GEN J 


7.5a 
Рпі 14 cbs 


UTILITY PWR аге 
3o 


VAC Volts and 
Amps 


SM 67 ELECTRIC 
SM SYS SUMM 1 


Are other AC volts 
< 110 or AC amps 
> 14.5 ? 


Remaining ©’s of aff 
AC Bus 


(R1) 

e cbs AC CONTR 
AC1(2,3) (three) – 
cl 


e INV/AC BUS Is MCC able to |NO 


1(2,3) - OFF TMBU BACKUP 
(tb-OFF) SM 60 SM TABLE MAINT 


e INVPWR 123) -| [C&W ALERTS ? Inhibit aff AC volts 


OFF (tb-OFF) * ITEM 1 * 
• cbs AC CONTR 


AC1(2,3) (three) — MSIDs to enter in Item 1 blanks: 


e MCC will inhibit AC1 ФА 0761500 
aff AC volts AC1 oB 0761501 
AC1 ФС 0761502 


AC2 ФА 0761600 
AC2 ФВ 0761601 
AC2 ФС 0761602 


eVAC Amps 
AC3 ФА 0761700 


SM 67 ELECTRIC AC3 ФВ 0761701 
SM SYS SUMM 1 AC3 ФС 0761702 


For aff AC1(2,3) are 
other ® amps > 10 ? 


Isolate shorted Ф 33 | Perform aff Bus Loss 


(L4, MA73C) BUS LOSS 
• Open а! aff AC1(2,3) three — Ф СЕО 
ganged cbs апа all aff AC1(2,3) š 


ФА(В,С) single — Ф cbs as BERE 15 


follows: SSR-120 
BUS SSR-121 
АС1 ЗФ 888-122 
ФА 858-123 

ФВ 858-130 

ФС 558-131 
АС2 ЗФ SSR-132 
ФА SSR-133 

ФВ 

ФС 
АСЗ ЗФ 
ФА 

ФВ 

ФС 


G) оо о Мі ол сл ОП O1 O1 
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7.5a 


Ф), AC bus voltage 
can be read on pnl 


F9 


34 | Test aff Bus Snsr AUTO function 
(R1) 

• cb AC CONTR AC1(2,3) ФА(В,С) - cl 
e INV PWR 1(2,3) — OFF (tb-OFF) 


NOTE 
After next step, note if C/W ALARM 
immediate or delayed — 7 sec 


“ AC BUS SNSR 1(2,3) – OFF (1 sec), 
then AUTO TRIP 


AC BUS SNSR 
FAILURE 


Reconfig aff Ф 37 | Repwr aff Ф 
for possible overvolt 


or transient snsr 
problem 


(R1) 
* cb AC CONTR 


“ AC BUS SNSR 
1(2,3) - OFF 

e INV PWR 1(2,3) – 
ON (tb-ON) 

e INV/AC BUS 


АС1(2,3) 1(2,3) - ON 
ФА(В,С)- op (tb-ON) 


38 | Test aff Bus 
Snsr MON function 


NOTE 

Bus disconnect 
and/or C/W ALARM 
may occur after next 
step 
(R1) 
e AC BUS SNSR 

1(2,3) – MON 


Aff AC Bus 
disconnected 
(AC Volts < 110) 


09/25/08 7-45 MAL/ALL/GEN J 


АС1(2,3) ФА 
(B,C) BUS SNSR 
FAILURE 


AC1(2,3) BUS 
VOLTAGE SNSR 
FAILED. FALSE 
OVERVOLT 
ALARM 


TRANSIENT 
AC BUS SNSR 
PROBLEM 
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7.5a 


(R1) 

• AC BUS SNSR 
1(2,3)- OFF 
INV/AC BUS 
1(2,3)- ON 
(tb-ON) 
cb AC CONTR 
AC1(2,3) 
ФА(В,С)- op 


42 | Reconfig aff Ф 


(R1) 

e cb AC CONTR 
АС1(2,3) 
ФА(В,С)- ор 


Reconfig aff Ф 


(R1) 

• cb AC CONTR 
AC1(2,3) 
ФА(В,С)- op 


| 43 | Inhibit aff AC 


VOLTAGE C/W 
(R13U) 


“ C/W PARAM SEL 
tw — 033(043,053) 


e CW PARAM — 
INH 


e C/W PARAM SEL 


tw > 119 
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(3 AC1(2,3) AC 
VOLTAGE primary 
C/W alarm and 
AUTO TRIP 
capability lost. 
Backup C/W AC 
VOLTAGE sensing 
remains 


(13) AC1(2,3) OVLD 
AUTO TRIP and C/W 
alarm capability lost 


AC1(2,3) OVLD 
AUTO TRIP 
capability lost. AC 
OVLD primary C/W 
alarm remains 


MAL/ALL/GEN J 


7.56 АС ОМІР 1(2,3) + 


@ AC volts can be 
7.5а[ 1 | read on рпі F9 
9 Lost AC1(2,3) 


AC AC volts Or OVLD alarm 


OVERLOAD capability. ВЛ) C/W 
SM 67 ELECTRIC alarm and Auto Trip 


(F7) SM SYS SUMM 1 capabilities remain 


* AC Volts ФА,ФВ, 
BACKUP C/W pes (пө (3) Lost AC1(2,3) 
ALARM D Př and B/U C/W 


OVLD alarm 


F7 
ui All Ф > 110 vac VAC Amps capability. Auto Trip 


567 АС OVLD capability remains 


ISM 67 ELECTRIC | 67 ELECTRIC 
Any ® < 110 vac 
KEY SM SYS-SUMM-1 Q one: 


• AC Amps ФА,ФВ, B/U C/W OVLD — 
ФС; 1,2,3 (nine) — alarm capability. Pri 


SM1 AC read C/W alarm and Auto 
OVLD 1(2,3) З | VAC Amps NO Trip capabilities 
Any Ф > 14.5A ? 6 | гетаіп 
SM 67 ELECTRIC YES 
Light on if: SM SYS SUMM 1 


AC Bus Snsr • AC Amps ФА,ФВ, 
detects AC Ф ФС; 1,2,3 (nine) – 
Inverter output read 


current > 14.5 АпуФ>18А? — [5 REAL OVLD 


amps for 10-20 NO COMBINED WITH 
sec AUTO TRIP 


or 
> 17.3-21.1 amps АЕЕЕСТЕР FAILURE 
for 4-6 sec АС BUS TRIPPED 


Nominal Config: 
(R1) 
cb AC CONTR AC1, 
AC2,AC3 A,B, From AC OVLD 
ФС (nine) — op (ORB PKT, EPS), 
AC BUS SNSR 1,2,3 | | step 7 
(three) - AUTO 
TRIP 
(013:А) |6 [vew 
cb ESS 1ВС АС1 Indications 
SNSR - cl 
(013:C) (F7) PRIMARY | 8 | Inh aff AC 
cb ESS 2CA AC2 AC OVERLOAD It C/W FAILURE OVLD C/W 
SNSR - cl only (no S67 AC 
(O13:E) OVLD 1(2,3) + msg) (R13U) 
cb ESS 3AB AC3 e C/W PARAM SEL 
SNSR - cl (F7) NAC OVLD It tw — 063(073,083) 
AC OVERLOAD It * C/W PARAM INH 


accompanied by (R1) 
ЫЛАС OVD « AC BUS SNSR e C/W PARAM SEL 


1(2,3) + msg 1(2,3) - OFF 


567 AC OVLD AC OVLD It off ? 


1(2,3) 4 msg only 
(no F7 AC 
OVERLOAD It) 


AC BUS 


SNSR FAILURE 
BACKUP C/W 


FAILURE 


(R1) 

“ AC BUS SNSR 
1(2,3) - AUTO 
TRIP 
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7.5b (Cont) 


(5) Lost AC1(2,3) 
Pri and B/U C/W 
OVLD alarm 
capability. Auto Trip 
capability remains 


NOTE (9) 

NOTE Рпі 14 cbs 
Ехресі C/W UTILITY PWR are 
Indications F7 & 30 


msg 

(R1) 

“ AC BUS SNSR 
1(2,3) - AUTO 
TRIP 


(F7) AC OVLD It on |YES AC BUS 
and S67 AC OVLD SNSR ALARM 


1(2,3) + msg DRIVER FAILED 
received ? ON 


TRANSIENT 
SNSR PROBLEM 
OR TRANSIENT 
OVLD WITH AUTO 
TRIP FAILURE 


Single Ф Shorting SM 67 ELECTRIC 
Multi Ф Shorting SM SYS SUMM 1 


Are other AC Amps |NO Isolate aff «b 
> 14.5? 


R1) 
cb AC CONTR АС1(2,3) 
ФА(В,С) - cl 
INV/AC BUS 1(2,3) - 
OFF (tb-OFF) 
INV PWR 1(2,3) - OFF 
(tb-OFF) 
cb AC CONTR АС1(2,3) 
ФА(В,С)- op 


(L4,MA73C) 

e Open all aff AC1(2,3) ЗФ 
ganged cbs and all aff 
AC1(2,3) ФА(В,С) single 
Ф cbs as follows: 


YES 


Number of cb(s) to open: 
L4 MA73C 


> 
Ош 
С 
[99] 
ә|Ф 


э-э» | зз | а а ү 
оо ол ROW оо о 


о 00 Q) 4| O1 + O1 cO m 
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7.59 (Cont) 


20 | Isolate aff Bus 
(R1) EPS 


e cb(s) AC CONTR ed " 
AC1(2,3) ФА(В,С) в 
{һгее – сі БЕ 
INV/AC BUS 3 
i um 
IB ENT SSR-122 
INV PWR 1(2,3)- š 
OFF (tb-OFF) SSR-123 
cb(s) AC CONTR Ride 
AC1(2,3) ФА(В,С) R 
(three) — op SSR 133 
AC BUS SNSR 
1(2,3)- OFF 


Aff AC Bus 
Single Ф Tripped SNSR verification 


Multi Ф Tripped (R1) 
• AC BUS SNSR 


1(2,3)- OFF 


NOTE 
Expect AC Voltage 
alarm with next step 


After next step, note 
if AC OVLD alarm 
immediate or not 
received 


“ AC BUS SNSR 
1(2,3) - AUTO 
TRIP 


AC OVLD Repower aff 
Immediate SNSR FAILURE Bus 


(R1) 
No F7 AC OVLD It POSSIBLE * AC BUS SNSR 
or $67 AC OVLD SHORT ON THE 10,3) - OFF 
1(2,3) + msg BUS cb(s) AC CONTR 
AC1(2,3) 
®A(B,C) — cl 
INV/AC BUS 
1(2,3)- ON 
(tb-ON) 
cb(s) AC CONTR 
AC1(2,3) 
ФА(В,С)- op 
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27 | Test aff SNSR 


NOTE 
Bus disconnect 
and/or AC OVLD 
alarms may occur 
after next step 


(R1) 
“ AC BUS SNSR 
1(2,3) - MON 


Aff AC Bus 
Disconnected 
(AC Volts « 110) 


Received F7 AC 
OVLD It and S67 AC 
OVLD 1(2,3) + msg 


No F7 Its or S67 
msg 


TRANSIENT 
AC BUS SNSR 
PROBLEM 
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T.5b 


(Cont) 


AC BUS 


SNSRLOST 


AC BUS OVLD 
SNSR FAILURE 


Repower aff 
bus 


(R1) 

e AC BUS SNSR 
1(2,3) - OFF 
cb(s) AC CONTR 
AC1(2,3) 
ФА(В,С)-сі 
INV/AC BUS 
1(2,3)- ОМ 
(tb-ON) 
cb(s) AC CONTR 
AC1(2,3) 
ФА(В,С)- op 


Inh aff AC 


OVLD C/W 


(R13U) 

“ C/W PARAM SEL 
tw — 063(073,083) 

e C/W PARAM INH 

e C/W PARAM SEL 
у= > 119 
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Ф 
Bus reconfig 


«ҮМСС for circuit 
breaker reconfig 


34 


MAINT 
е Inhibit 761506, 
761606, 761706 


(7) AC Volts сап 
be read on рпі F9 


Lost AC1(2,3) 
Auto Trip capability 


Lost AC1(2,3) 
Pri C/W OVLD alarm 
capability. S67 AC 
Volts and S67 AC 
Amps msgs remain 


Lost AC1(2,3) 
B/U C/W OVLD 
alarm capability 


(17) Affected AC 
cbs could have been 
opened in the OPCL 
AC OVLD or AC 
Volts procedures, or 
any of the AC Bus 
Loss SSRs in the 
MAL 
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567 AC AMPS 
1(2,3) 


If: 
AC AMPS 1(2,3) 
> 10 amps 
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7.5¢ AC BUS CURRENT HIGH 


NAC amps 
SM SYS SUMM 1 (1) 
More than one ® ES} 2 | On aff Bus 


has high ? 
as high amps (MA73C) 


e cb — open all 
except rows 
E&F 


SW SIGNAL 

NO FAILURE CAUSES 
UNWANTED 
RUN/STALL MTR 
CURRENTS 


(MA73C,L4,R11) 
е cb — ор and сі ФА,ФВ,ФС together on each ЗФ load noting AC 
amps change on aff bus 
Normal cb current listed in parentheses 
EQUIPMENT ID (AMPS/®) 


(MA73C) 


:E WCS FAN SEP 


PAYLOAD 
(14) 


UTILITY PWR (3Ф cb) 


FC PUMPS 
C,R ENG 
R,L ENG 


H20 LOOP PUMP 
AV BAY FAN 
AV BAY FAN 


IMU FAN 
HUM SEP 
CAB FAN 


FREON LOOP 


PUMP 


ЗФ LOAD ON 
AC1(2,3) 


AC2 


1 (.9)* 2 (.9)* 


AC2 (0)* 


(0) 
1 (.8) 
C (< 1.6)* 
R (< 1.6)* 
1А/2 (1.0)* 
1A (.9)* 
3B (.9) 
А (.2)* 
А (.3)* 


2 (.8) 
С (< 1.6)* 
L (< 1.6)* 
1B (1.0)* 
1В (.9) 
2А (.9) 
В (.2) 
В (.3) 
В (1.7)* 


1A (1.7)* | 1B (1.7) 


2В (1.7) 


CURRENT 
LIMITED SHORT 
OR EXCESSIVE 
MTR LOAD 
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AC3 (< 1.7) 


(0) 

3 (.8) 
R (< 1.6)* 
L (< 1.6)* 

2 (1.0) 

ЗА (.9)* 
2В (.9)* 

C (.2)* 


А (1.7) 
2A (1.7)* 


(MA73C) 

e cb ФА,ФВ,ФС of 
each load — cl 
together while 
watching for AC 
amps change on 
aff bus 
Cb — cl all except 
those feeding 
excess load 


(1) all (MA73C) 
36 loads are 
transient loads 
normally active as 
response to flight 
crew/GPC command. 
All loads are on 

< 2 min except row E 


(2 Normally ** not 
active 


Some mtrs 
have thermal cutoff 
Sw that may remove 
load unexpectedly. 
In this event, block 


[4] will be 


inconclusive 


©) AC Bus Snsr 
fused at 3 amps/®. 
AC volt meter and 
telemetry signal are 
fused at .5 amps/® 
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7.5с 


< .1 атр 
steady state. 
< .2 amp with mtr 


8 | \Partial short vlv operating 


(L4,R11,MA73C) (6) Mtr viv 
е cb — op апа сі single Ф load, one at a time operating load of 
* Monitor amps for proper change on aff ® З amp 


Normal cb current (orbit & entry prep) 


Single Ф load AC amps @ Mtr vlv 


operating load of 
.2 amp 


Depending on 
subsystem, further 
short isolation sw 


ops may be available 


(9) Refer to block 
for normal 
equipment config 
and bus loading 


Some payload 


AC equip may 

be unpwrd or 
configured to 
alternate pwr source 


|9 | SOFT SHORT 
INLOAD 


10 | VCurrent snsr 


(R1) 
“ cb AC CONTR AC1(2,3) ФА(ФВ,ФС) - cl 
e INV/AC BUS 1(2,3) — OFF (tb-OFF) 5 sa 


(CRT) with soft short 
e Read AC1(2,3) ФА(ФВ,ФС) amps 

e INV/AC BUS 1(2) — ON (tb-ON) 

Amps > 1 with INV/AC BUS disconnected ? 


Which equip shows 
excessive current: 


CURRENT FC PUMPS 
SHORT ON XDCR SHIFTED OTHER • Monitor FC for 
AC1(2,3) HIGH performance 


ФА(ФВ,ФС) BUS 


16 | Off-load Bus 


(L4:P,Q,R) 


* cb AC1(2,3) e Select alternate Maintain AC 
ФА(ФВ,ФС) system BUS 1(2,3) Ф 
(three) – op • cb — op system amps « 8 for 

with high amps continuous loads 
by transferring 
following loads: 
(L1) 
FREON LOOP 

e Monitor Bus for PUMP 
performance CABIN FAN 
change AV BAY FAN 

Н2О LOOP PUMP 


(MA73C) 
PL AC2 3 
PL АСЗ ЗФ 
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7.5с 


(9) If shorted bus is 
AC2(3), CABIN FAN 
(11) B(A) will not start on 
remaining two 
0 


20 | Isolate shorted Ф phases 


(L4,MA73C) 
е cb — open all АС1(2,3) ФА(ФВ,ФС) cbs 
(including ЗФ ganged cbs) on failed bus 


Number of cb to open: 
MA73C 


ошо O) | O1 + O1 (CO m 


“ cb AC CONTR AC1(2,3) ФА(ФВ,ФС) – cl 


NOTE 
Expect C/W AC VOLTAGE 
alarm after next step 


e INV/AC BUS 1(2,3) - OFF (tb-OFF) О 
* INV PWR 1(2,3) — OFF (tb-OFF) > 
“ cb AC CONTR АС1(2,3) ФА(ФВ,ФС)- ор x 
O 
BUS LOSS EPS 
SSR-111 
SSR-112 7.6 


SSR-113 
SSR-121 
SSR-122 
SSR-123 
SSR-131 
SSR-132 
SSR-133 


09/25/08 7-53 MAL/ALL/GEN J 


CRYO 


09/25/08 


CRYO TABLE A 
CRYO HEATER SWITCH PROCEDURAL NOMENCLATURE 


OXYGEN 


HEATER SET FIVE-TK SET FIVE-TK SET * PALLET 
R1 R1 


A 
B 
A 
B 
A 
B 
A 
B 
A 
B 


(A11) 
(A15) 


O2 TK1 HTRA 
O2 TK1 HTR B 
O2 TK2 HTRA 
O2 TK2 HTR B 
O2 TK3 HTRA 
O2 TK3 HTR B 
CRYO TK4 HTR O2A 
CRYO TK4 HTR O2 B 
CRYO TK5 HTR O2A 
CRYO TK5 HTR O2 B 


HYDROGEN 


H2 TK1 HTRA 
H2 TK1 HTRB 
H2 TK2 HTRA 
H2 TK2 HTRB 
H2 TK3 HTRA 
H2 TK3 HTRB 
CRYO TK4 HTR 
CRYO TK4 HTR 
CRYO TK5 HTR 


2A 
2B 
2A 
CRYO TK5 HTRH2 B 
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(A11) 
(A15) 


O2 TK1 HTRA 
O2 TK1 HTR B 
O2 TK2 HTRA 
O2 TK2 HTR B 
O2 TK3 HTRA 
O2 TK3 HTR B 
CRYO TK4 HTR 
CRYO TK4 HTR 
CRYO TK5 HTR 
CRYO TK5 HTR 


H2 TK1 HTRA 
H2 TK1 HTRB 
H2 TK2 HTRA 
H2 TK2 HTRB 
H2 TK3 HTRA 
H2 TK3 HTRB 
CRYO TK4 HTR 
CRYO TK4 HTR 
CRYO TK5 HTR 
CRYO TK5 HTR 


A 
B 
A 
B 


2A 
2B 
2A 
2B 
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О2(Н2) PRESS 
BACKUP C/W 
ALARM 


(F7) 
If: 
O2(H2) CNTL (TK) P 


> 985(293.8) psia 
< 540(153) psia 


568 O2(H2) 
CNTL P 1(2,3,4,5) 
BFS 


SM2 CRYO 02 
(H2) PRES 


$68 O2(H2) 
TK P 1(2,3,4,5) 


If: 
O2(H2) TK P: 
> 960(283) 
< 740(189.3) with 
AUTO htrs 
< 575(165) with htr 
not in AUTO 


If: 
H2 TK P (CNTL P) 
< 165.6 (153) 


Nominal Config: 

(O13) 

cb ESS 2CA,1BC 
CRYO CNTLR 
О2,Н2 TK1,2 
(four) — cl 

cb ESS 2CA,1BC 
CRYO QTY O2,H2 
TK1,2 (four) — cl 

(ML86B:G) 

cb ESS 3AB,1BC, 
2CA CRYO 
CNTLR О2,Н2 TK3 
(two) — cl 

cb ESS 3AB,1BC, 
2CA CRYO QTY 
O2,H2 TK3 
(two) — cl 

(O14:C) 

cb MNA CRYO O2 
HTR TK1 SNSR 
1-сі 


(Cont in notes 
column) 
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7.6b CRYO O2(H2) PRES, TK P 4f 


From ORB PKT, EPS, 
CRYO О2(Н2) PRESS/ 
TEMP HIGH, step 3 


SM 68 CRYO SYSTEM 
SM SYS SUMM 2 


e Aff O2(H2) TK HTR (two) — OFF 


e O2(H2) МАМЕ VLV ТК1,2 
(two) — OP (tb-OP) 


pressure (P or TK 
P) disagrees with 
МАМЕ Р: 


TATION FAILURE. 
OPS NORMAL 


INSTRUMEN- 
TATION FAILURE 


ORB PKT, EPS, 
CRYO O2(H2) 
LEAK, step 1 


| 7 |O2 and H2 P 
? 
YES 
@ 


LOSS OF 
ESS, SUBBUS 
COMMON TO 
BOTH AFF O2 
AND H2 HTR 
CNTLRS. AFF TK 
QTYS ALSO LOST 
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«ҮМСС for cryo 
config 


@ Use pnl O2 
meter for TK P if SM2 
not available 


@ O2(H2) TK 
AUTO Control 
pressure ranges: 
TK 1/2: 

803-854 (200-226) 
TK 3-5: 

832-882 (217-243) 


@ AUTO htr ops 
still available with 


failure of this Xdcr 


(4) Loss of ESS 
bus, cb failed open, 
or loss of htr cntlr 
results in P Xdcr 
reading off-scale low 
(O2: 515 psia, 

H2: 145 psia) and 
loss of AUTO 
capability 


Nominal Config: 

(Cont): 

(O15:C) 

cb MNB CRYO O2 
HTR TK2 SNSR 
2-сі 

(016:С) 

cb ММС CRYO 

O2 HTR 
TK1 SNSR 2 - cl 
TK2 SNSR 1 - cl 

(ML86B:F) 

cb MNA,MNB,MNC 
CRYO O2 HTR 
TK3,4,5 SNSR 1,2 
(six) — cl 

(A15) 

cb PALLET ESS 
1BC,2CA TK7,8,9 
CNTLR O2,H2 
(eight) — cl 

cb PALLET ESS 
1BC,2CA TK7,8,9 
QTY O2,H2 
(eight) — cl 

cb PALLET MNA 
TK6-9 
O2 SNSR 1 
(four) — cl 

cb PALLET MNB 
TK6-9 
O2 SNSR 2 
(four) — cl 

(R14:B) 

cb MNA,MNB,MNC 
PALLET DSC 
1A/2B,1B,2C 
(three) — cl 
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7.6b (Cont) 


Ө О2(Н2) TK 

AUTO Control 

pressure 

ranges: TK 1/2: 
803-854 (200-226) 


TK 3-5: 
e Perform BUS 
LOSS ACTIONS 832-882 (217-243) 


(ORB PKT, EPS) 


if any for the ESS tk, natural heat leak 
subbus which into tk will eventually 


affected the tank i 
isted below: ; 12| TANK LEAK OR vas pressure back 
Sub-buses are: common MANF DESTRATIFICATION P 
TK1: ESS2CA < 800 (200) psia ? ©) Operating htrs 
013 & R14 below critical 
TK2: Е551ВС pressure could be 


013 & R14 hazardous in 
TK3: ESS3AB SYSTEM presence of 


ML86B LEAK OR HTR two-phase fluid. 
TK4: ESS1BC FAILURE Therefore, htrs are 

ML86B left deactivated 
TK5: ESS2CA 

ML86B 


For destratified 


e Go to CRYO 
О2(Н2) LEAK 
(ORB PKT, EPS) 
e Go to BUS LOSS 
SSR-84 
(75,95,73,85) for 
aff TK 1(2,3,4,5) 
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7.6b (Cont) 


@ Use pnl O2 
meter for TK P if SM2 
not available 


Once htrs are 
deactivated in tk with 


CONTROL LOGIC high P, the P should 
decrease to normal 


FAILURE Value 


18 | Aff system 
TUN NS 
OFF, environmental 


PRESSURE 


heat leak will 
eventually cause tk 
relief vlv to crack 


Failed-on htr 
may require 
e Aff O2 TK temporarily dropping 
HTR - TEST a main bus until IFM 


Aff TK P Ей | 21 | Leave ай htrs EATEN ELSE 
decreasing ? BLOCKAGE OR deactivated until REMOVAL' can be 
VES HTR FAILED ON MCC develops performed. If 


IN TK READING consumable pressure exceeds 


TK HTR HIGH management plan 1,000(300) psi, 
FAILED ON overboard relief vlv 
may open 


Do not reset 


aff Tk Htr Snsr 
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Aff cntlr cb 


open ? 


Aff TK P decr 
< 800(200) psia ? 


P XDCR 


FAILED LOW 


30 | Paired tk 
available ? 


e Activate paired 
Tk Htrs to AUTO 


(2) aff: 


«ҮО2(Н2) МАМЕ 
VLV TK1,2 
(two) — OP 
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7.6b (Cont) 


25 | POSSIBLE 
ELECTRICAL 
PROBLEM. DO 
NOT ATTEMPT TO 
RESET cb 


FAILURE IN Deact htrs in 
AFF HTR CNTLR 


e Deact aff Tk A,B 
Htrs (Pnl 
nomenclature 
listed in CRYO 
Table A) 


(R1) 
«ҮО2(Н2) МАМЕ 


31 | Man htr ops VLV TK1,2 


e Go to CRYO НТВ (wo) ОР 
MANUAL OPS, 
EPS SSR-201 
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Check nominal 
config column for cb 
location 


6) Could take 3 hr 
to bleed pressures 
down 


(12) For P xdcr failed 
low, tk can be 
operated in AUTO 
only if tk can run 
simultaneously with a 
tk paired within its 
logic. Logic pairings 
for P controllers are: 

3,4 

TKS not paired 
(9 ТК 1,2 cannot 
be operated 
simultaneously if a 
manifold viv is closed 
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$68 О2 МАМЕ 
PRESS 
568 Н2 МАМЕ 
PRESS 
SM2 CRYO 
О2 МАМЕ 
SM2 CRYO 
H2 MANF 


If: 
O2 MANF P 
« 200 psia 
(740 psia for BFS) 
H2 MANF P 
« 150 psia 
(189.9 psia for 
BFS) 


Nominal Config: 
Refer to 7.6b 
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7.64 О2(Н2) MANF P 4 


SM 68 CRYO 
SYSTEM 
Both O2(H2) MANF 


Ps agree with each 
other ? 


| 4 | (R1) Both 
02(Н2) МАМЕ VLV 
TK tb - OP ? 


(CRT) Do two 
or more TK Ps 
connected to aff 
Manf disagree with 


TK P agree with 
manf P ? 


10 | ASAP 


(R1) 

“ O2(H2) МАМЕ 
VLV TK 1,2 
(two) — OP 


О2(Н2) Manf Ps 
agree with each 
other ? 


Reconfig Manf 
Vlvs to original 


config 


• O2(H2) МАМЕ 
VLV TK 1(2)- 
CL 


INSTRUMEN- 
TATION FAILURE 


LARGE LEAK 
INDICATED 
INSTRUMEN- 
TATION + 
INSTRUMEN- 
TATION FAILURE 


ES 
ES 
ES 


• Go to CRYO O2 
(H2) LEAK (ORB 
PKT, EPS) 


ES | 13 | TK SPLY 
BLOCKAGE 


e Config aff tk htrs 
to OFF 

e Config other tk 
htrs to AUTO (Рпі 
nomenclature 
listed in CRYO 
Table A) 
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If CRYO LEAK 
procedure not 
already in progress 


e Go to CRYO O2 
(H2) LEAK (ORB 
PKT, EPS) 


Assumes both 
Manf vivs are open. 
If indicative of 
continuing system 
problem, there would 
have been previous 
alarms for P and TK 
P low 
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From ORB РКТ, 
EPS, CRYO 
О2(Н2) PRESS/ 
TEMP HIGH, 
step 5 


568 H2 HTR T 
1(2,3,4,5) 


If: 
H2 HTR T 
> 210 degF 
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7.6 H2 HTRT 


SYSTEM 
e Deact all htrs in 
aff tk(s) 


e Config aff 
HTRS - OFF 
per CRYO 
TABLE A 


Do either of the 
following conditions 
exist ? 

QTY « 596 

H2 T > 130 degF 


Aff P 


increasing ? 


TRANSDUCER 
FAILURE OR 
POSSIBLE TANK 
STRATIFICATION 
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ТАМК АТ 


RESIDUAL QTY 


htrs in alternate 
tank 


«УАпу unaffected 


H2 TK HTR in 
AUTO 

«ҮН2 МАМЕ VLV 
ТК 1,2 (two) — 
op (tb-op) 


Failed-on htr 
may require 
temporarily dropping 
a main bus until IFM 
‘CRYO TANK 
HEATER FUSE 
REMOVAL’ can be 
performed. If 
pressure exceeds 
300 psi, overboard 
relief valve may 
open 


Stratification 
normally occurs 
when һіг аге 
operating for long 
periods of time and 
during periods of 
attitude holds 


(3) мсс will 


determine cryo 
management plan 
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7.6k 02 HTR CUR SNSR = TRIP 


568 O2 HTR | 1 JWasafftkhtr YES 
TRP 1(2,3,4,5) switch OFF at time 
of failure ? 
If: 
HTR CUR SNSR = 
‘P (tripped) 


e Deact both htrs in 
aff tk 


ALERT IS 


PROBABLY 
CAUSED BY 
FALSE TRIP 
INDICATION 


CAUTION 


Do not operate htr 
ckt in which trip 
occurred. Do not 
reset htr trip 
indication 


«ҮМСС for htr 
config 


MCC ES | 6 | 


available ? 
NO 


т |^Htr config 


(R1) 

«ҮО2 МАМЕ VLV 
TK 1,2 (two) — 
ОР 


eVMCC for htr 
config 


IsQTY>10%in YES} в |No further 


any unaff tk with 
htr(s) in AUTO ? 


NO 


action 


9 | Configure htrs POSSIBLE 


e Htr A — AUTO in 
an unaff tk with 
QTY > 10 96 


09/25/08 


INTERNAL 
SHORT CAUSING 
HTR TO BE 
DISABLED 
AUTOMATICALLY 


CAUTION 


Do not operate htr 
circuit in which trip 
occurred. Do not 
reset htr trip 
indication 
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(9 Use CRYO 
Table A to determine 
switch nomenclature 


© A single htr in 
an undepleted tk 
should support 
vehicle power loads. 
If manifold pressures 
cannot be maintained, 
additional htrs may 
be required 
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From ORB OPS, 
EPS, CRYO 
О2(Н2) PRESS/ 
TEMP HIGH, 
step 4 


O2 HEATER 
TEMP 


(F7) 


BACKUP C/W 
ALARM 


(F7) 


If: 
O2 HTR T 
> 349 degF 


S68 O2 HTR T 
1(2,3,4,5) 


SM2 CRYO O2 
HTR 


Nominal Config: 
Refer to 7.6b 
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7.61 O2HTRT 


SM 68 CRYO 
SYSTEM 


Deact all htrs in aff 
tk(s) 


e Config aff 
HTRS - OFF 
per CRYO 
TABLE A 
Do either of the 
following conditions 
exist? 
QTY < 10% 
О2 T > 130 degF 


| 3 | Is QTY in aff tk 
< 55% and both А,В 
Htrs in AUTO ? 


NO 


ES] 2 | TANK AT 
RESIDUAL QTY 


Ar 


INSUFFICIENT 


QTY FOR DUAL 


HTR OPS 


HIGH TEMP IS 


E Are both HTR [|NO SINGLE 
T > 349 degF ? 
PROBABLY 


YES 


| 8 [АР 


increasing ? 


uM 
(Aff) O2 TK 
MTRS — TEST 


HTR NOW 
DEACTIVATED. 
DO NOT RESET 
TK HTR SNSR 


INSTRUMENTA- 
TION FAILURE 


No | о | PROBABLE 


TANK 


STRATIFICATION 
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Config for half 
htrs 


e (Aff) O2 TK HTR 
A — AUTO 


Reconfig to 
htrs in alternate 
tank 


«УАпу unaffected 
O2 TK HTR A in 
AUTO 

«102 МАМЕ VLV 
TK 1,2 (two) — 
op (tb-op) 


Stratification 
normally occurs 
when htrs are 
operating for long 
periods of time or 
during periods of 
attitude holds 


(2) мсс wil 
determine cryo 
management plan 


Failed-on htr 
may require 
temporarily dropping 
a main bus until IFM 
'CRYO TANK 
HEATER FUSE 
REMOVAL' can be 
performed. If 
pressure exceeds 
1,000 psi, overboard 
relief valve may open 


(2) Tank 5 Ніг 2 has 
no associated 
hardware C/W 
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a 55РТ5 РТИ 
у (OPCU, АРСЫ) 


~  SSPTS РТО 
^ (OPCU, АРСЫ) 


N 


5179 
OPCU 1(2) 
СН А(В) АМР5 


If PTU 1(2) OPCU 
A(B) AMPS > 75 


Dual PTU Config: 

(A15) 

cb CNTL PWR PTU 
1,2 (two) – cl 

PTU/MAIN BUS А,В 
(two) - ON 

OPCU 1,2 CONV 
(two) — ON 


Single PTU Config: 

(A15) 

cb CNTL PWR PTU 
1(2) - сі 

PTU/MAIN BUS 
A(B) - ON 

OPCU 1(2) CONV - 
ON 
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7.Та 


YOPCU CONV 


VOLTS 


SM 179 POWER 
TRANSFER 
Are Aff PTU 1(2) 


OPCU A(B) OUT 
VOLTS « 27.5? 


SHORT ON 
PTU/MAIN BUS 
CABLING 


Deactivate aff 
OPCU and 
disconnect aff PTU 
from MN Bus 


(A15) 

e OPCU 1(2) 
CONV - OFF 
evcb CNTL PWR 
PTU 1(2) - cl 
“ PTU/MAIN BUS 
А(В)- OFF 

(tb-OFF) 


OPCU СН AMPS 7 


SENSOR 


FAILURE 


e Continue nominal 
ops 
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(Q The oPCU 
output current should 
not be greater than 
75 unless its output 
voltage is low (output 
power capability 
equals ~ 2kw рег 
channel) 
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7.76 OPCU CH OUTPUT VOLTS | 


Telemetry for 
each OPCU Channel 
requires 120 V house 
keeping power. If 
ISS Input Power 


i d, Telemetry 
$179 Verify Input removed, me 
ES Ow US 
славеа For Fault 
SRANSEER Isolator trip, input 
If PTU 1(2) OPCU power (ISS RPCMs) 


A(B) VOLT « 27.0 Are aff PTU OPCU 2 | must be cycled to 
A(B) OUT VOLTS POWER FAILURE, reset the Fault 
and AMPS OSL ? ISS RPCM Isolator circuit 

Р DEACTIVATED, If PTU 
peal ada OR FAULT connected to Main 


cb CNTL PWR PTU 4 | VOPCU Current Bus, possible Main 


1,2 (two) — cl SM 179 POWER 
PTU/MAIN BUS A,B TRANSFER (4) opcu vor 


(two) - ON Class 3 FDA may 


OPCU 1,2 CONV Is aff PTU OPCU [YES POSSIBLE cause erroneous 
(two) - ON A(B) OUT AMPS MAIN BUS OR alarms and is 


Single PTU Config: ZBO OPCU SHORT unreliable. MCC will 


inhibit Class 3 FDA 


(A15) 
via TMBU 


cb CNTL PWR PTU 


MIO 
1(2) - cl | 6 | SENSOR 7 |Isolate OPCU 
PTU/MAIN BUS FAILURE 
A(B) - ON (A15) 


OPCU 1(2) CONV - e OPCU 1(2) 

ОМ CONV - OFF 
eVcb CNTL PWR 
PTU 1(2) - cl 
e PTU/MAIN BUS 

A(B) - OFF 


e Continue nominal 
ops 
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5179 
OPCU 1(2) 
СН А(В) ТЕМР 


5179 
APCU 1(2) 
ТЕМР 


If PTU 1(2) OPCU 
A(B) TEMP 7 


If PTU 1(2) APCU 
TEMP f 


Dual PTU Config: 

(A15) 

cb CNTL PWR PTU 
1,2 (two) — cl 

PTU/MAIN BUS А,В 
(two) - ON 

OPCU 1,2 CONV 
(two) - ON 

APCU 1,2 CONV 
(two) - ON 


Single PTU Config: 

(A15) 

cb CNTL PWR PTU 
1(2) - сі 

PTU/MAIN BUS 
A(B) - ON 

OPCU 1(2) CONV - 
ON 

APCU 1(2) CONV - 
ON 
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7.7¢ 


Converter Temps in 
aff PTU 


TRANSFER 
«ҮА PTU OPCU 
A,B TEMPS and 


APCU TEMP 


One of the 
unaffected temps 
is within 10 deg of 
the aff temp ? 


OR SENSOR 
FAILURE 


e Continue nominal 
ops 


OPCU CH TEMP f 
APCU TEMP f 


PTU COOLING 
PROBLEM 


Deactivate aff 
OPCU 


(A15) 
“ OPCU 1(2) 
CONV - OFF 
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(2) The PTU box 
should not overheat 
with only 1 of its 3 
converters (OPCU 
CH A, OPCU CHB, 
or APCU) activated 


(2) oPCU is being 
deactivated in order 
to reduce over all 
heat load on PTU 


(3) mcc wit 
determine how to 
reduce load on 
OPCU in order to 
reactivate it 
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5179 
OPCU 1(2) 
СН А(В) О OV 


OPCU TRIP = OUT 
OV if Output Volts 
> 32 volts 


Dual PTU Config: 

(A15) 

cb CNTL PWR PTU 
1,2 (two) — cl 

PTU/MAIN BUS A,B 
(two) — ON 

OPCU 1,2 CONV 
(two) - ON 


Single PTU Config: 

(A15) 

cb CNTL PWR PTU 
1(2) - сі 

PTU/MAIN BUS 
A(B) - ON 

OPCU 1(2) CONV - 
ON 
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YOPCU CONV 
AMPS 


SM 179 POWER 
TRANSFER 


“ Aff PTU 1(2) 
OPCU A and B 
OUT AMPS > 0 


e Either aff РТО 
1(2) OPCU A or B 
OUT AMPS > 0 


“ Aff PTU 1(2) 
OPCU A and B 
OUT AMPS = 0 


PROTECTION 
CIRCUIT OR TLM 
FAILURE 


Isolate aff 


OPCU 


If APCU 1(2) 

activated: 

On MCC Go: 

(A15) 

e APCU 2(1) 
CONV - ON 

e APCU 1(2) 
CONV - OFF 


Isolate aff OPCU 

e OCPU 1(2) 
CONV - OFF 

evcb CNTL PWR 
PTU 1(2) - cl 

e PTU/MAIN BUS 
А(В)- OFF 
(tb-OFF) 


On MCC Go: 
Reset OPCU CONV 


(A15) 
“ OPCU 1(2) 
CONV - ON 
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тта OPCU CH OUT OVER VOLT (O OV) TRIP 


e Continue nominal 
ops 


(1) An oPCU 
'Output Over 
Voltage’ will cause 
both OPCU channels 
A and B to trip. If 
single OPCU 
channel is failed 
power transfer can 
continue using other 
channel 


© A SPEC 179 
OPCU CH А(В) 
VOLT message will 
be received if 1 of 
the 2 channels is not 
activated (all 
associated TLM is 
OSL) 
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7 |VOPCU CONV 
OUT VOLTS 


SM 179 POWER 
TRANSFER 


Aff PTU 1(2) OPCU [YES 


A and B OUT 
VOLTS » 29.0 and 
«32.0? 


OPCU CONV 
CH OUTPUT 
OVER VOLT 
FAILURE 


MCC to perform 
additional 
troubleshooting from 
ground. SPEC 179 
OPCU CH VOLT 
msgs are expected 


Reconnect good 
OPCU Channel to 
Main Bus 


(A15) 

“ PTU/MAIN BUS 
А(В)- ON 
(tb-ON) 


If APCU 1(2) 

Reactivation 

required: 

On MCC Go: 

(A15) 

e APCU 1(2) 
CONV - ON 
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7.7d (Cont) 


OPCU OR 
MAIN BUS OVER 
VOLT TRANSIENT 
FAILURE 


Reconnect 


OPCU to Main Bus 


(A15) 

“ PTU/MAIN BUS 
А(В)- ON 
(tb-ON) 


If APCU 1(2) 

Reactivation 

required: 

On MCC Go: 

(A15) 

e APCU 1(2) 
CONV - ON 
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(3) If both OPCU 
CH A and CHB 
converters are 
activated, MCC will 
command ISS RPC 
input power off one 
at a time to 
determine which 
OPCU converter 
(Channel A or B) is 
failed. 

If only one OPCU 
converter is 
activated, MCC will 
determine desired 
reconfiguration 
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5179 
OPCU 1(2) 
CH A(B) | ОС 


5179 
OPCU 1(2) 
CH A(B) | UV 


5179 
OPCU 1(2) 
СН A(B) O UV 


OPCU | OC 
(In Over Current) 
If Input Current > 22 
amps 


OPCU I UV 
(In Under Volt) 
If Input Voltage 
« 119 volts 


OPCU O UV 
(Out Under Volt) 
If Output Voltage 
< 10 volts (broken 
sense line) 


Dual PTU Config: 

(A15) 

cb CNTL PWR PTU 
1,2 (two) — cl 

PTU/MAIN BUS А,В 
(two) - ON 

OPCU 1,2 CONV 
(two) - ON 


Single PTU Config: 

(A15) 

cb CNTL PWR PTU 
1(2) - dl 

PTU/MAIN BUS 
A(B) - ON 

OPCU 1(2) CONV - 
ON 
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7.7e 


OPCU TRIP 


\OPCU CONV 
AMPS 


SM 179 POWER 
TRANSFER 
Is Aff PTU OPCU 


A(B) OUT AMPS TELEMETRY 
20? FAILURE 


4 |Isolate OPCU 


(A15) 

If APCU 1(2) 

activated: 

On MCC Go: 

• АРСО 2(1) 
CONV – ON 

e APCU 1(2) 
CONV - OFF 


Isolate OPCU 

e OPCU 1(2) 
CONV - OFF 

«сб CNTL PWR 
РТО 1(2) – cl 

e PTU/MAIN BUS 
A(B) - OFF 
(tb-OFF) 


Reset OPCU 
converter power 


(A15) 
e OPCU 1(2) 
CONV - ON 


| 6 | VOPCU CONV 
Trip Status 


SM 179 POWER 
TRANSFER 


Is aff PTU OPCU 
A(B) TRIP IN OC or 
IN UV or OUT UV 
present ? 


CONVERTER OR 
PROTECTION 
CIRCUIT FAILURE 


NO 


| 9 | FALSE OR 


TRANSIENT TRIP 


Reconnect 
OPCU to Main Bus 


(A15) 

“ PTU/MAIN BUS 
А(В)- ON 
(tb-ON) 


If APCU reactivation 

required: 

On MCC Go: 

(A15) 

e APCU 1(2) 
CONV - ON 
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e Continue nominal 
ops 


Reconnect 
good OPCU Channel 
to Main Bus 


On MCC Go: 

(A15) 

e PTU/MAIN BUS 
А(В)- ON 
(tb-ON) 


If APCU 

Reactivation 

required: 

On MCC Go: 

(A15) 

e APCU 1(2) 
CONV - ON 


е) А SPEC 179 
OPCU CH A(B) 
VOLTS message will 
be received if 1 of 
the 2 channels is not 
activated (all 
associated TLM is 
OSL) 


An OUT UV 
Trip will not trip the 
OPCU converter 
OFF when the PTU 
is not connected to 
the Main Bus 


(з) мсс will 
command off ISS 
RPC input power to 
failed OPCU 
Channel Converter 


© For an OUT UV 
indication, one of 
three layers of output 
over voltage 
protection might be 
lost on the 
unaffected OPCU 
Channel converter 
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SM 179 
APCU 1(2) 
OUT VOLT 


If PTU 1(2) APCU 
OUT VOLTS 
> 127 T 
or 
<122 + 


Dual PTU Config: 

(A15) 

cb CNTL PWR PTU 
1,2 (two) — cl 

PTU/MAIN BUS A,B 
(two) — ON 

OPCU 1,2 CONV 
(two) - ON 


Single PTU Config: 

(A15) 

cb CNTL PWR PTU 
1(2) - сі 

PTU/MAIN BUS 
A(B) - ON 

OPCU 1(2) CONV - 
ON 


09/25/08 


7.7Ғ 


VAPCU 


STATUS 
SM 179 POWER 
TRANSFER 


Any APCU TRIP 
indication 


Any APCU OUT 
AMPS >14.7 


Aff APCU OUT 
VOLTS < 127 and 
> 122 


Are APCUs 
connected in parallel 
config (VMCC) 


POSSIBLE 
VOLTAGE 
REGULATION 
FAILURE 


АРСО 1(2) OUT VOLTS TY 


APCU FAILED 


3 | APCU 
OVERLOAD 


TRANSIENT 
VOLTAGE SHIFT 


| 6 МАРСО OUT 
VOLTS 


SM 179 POWER 
TRANSFER 


APCU 1 and 2 OUT |YES 


VOLTS « 122 or 
> 127? 


e Continue nominal 
ops 
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e Continue nominal 
ops 


VOLTAGE 
REGULATION 
FAILURE 


Deactivate aff 
APCU 


(A15) 
“ APCU 1(2) 
CONV - OFF 
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SM 179 
APCU 1(2) 
OUT AMPS 


SM 179 
APCU 1(2) IN 
AMPS 


If PTU 1(2) APCU 
OUT AMPS 
> 14.7 1 


If PTU 1(2) АРСО IN 
AMPS > 857 


Dual APCU Config: 

(A15) 

cb CNTL PWR PTU 
1,2 (two) — cl 

PTU/MAIN BUS А,В 
(two) - ON 

APCU 1,2 CONV 
(two) - ON 


Single APCU 
Config: 

(A15) 

cb CNTL PWR PTU 
1(2) - сі 

PTU/MAIN BUS 
A(B) - ON 

APCU 1(2) CONV - 
ON 
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7.7g АРСО OUT AMPS f 


APCU IN AMPS 7 


VAPCU 
STATUS 
SM 179 POWER 
TRANSFER 
Aff APCU IN AMPS 


> 65 and OUT 
AMPS > 14.7 


Any APCU TRIP 
indication 


None 


TRANSIENT 
CONDITION OR 
TLM FAILURE 


e Continue nominal 
ops 


APCU 
OVERLOAD 


Deactivate aff 
APCU 


(A15) 
“ APCU 1(2) 
CONV — OFF 
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APCU OUT UV 
(Out Under Volt) 

If Output Volts < 115 
volts 


APCU OUT OV 
(Out Over Volt) 
If Output Volts 
> 130.5 volts 


APCU OUT OC 
(Out Over Current) 
If Output Amps 
> 14.8 amps 


APCU IN UV 
(In Under Volt) 
If Input Volts « 23 
volts 


Dual APCU Config: 

(A15) 

cb CNTL PWR PTU 
1,2 (two) — cl 

PTU/MAIN BUS А,В 
(two) - ON 

APCU 1,2 CONV 
(two) - ON 


Single APCU 
Config: 

(A15) 

cb CNTL PWR PTU 
1(2) - dl 

PTU/MAIN BUS 
A(B) - ON 

APCU 1(2) CONV - 
ON 
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7.7h APCU TRIP 


1 | VAff APCU 
AMPS 
SM 179 POWER 
TRANSFER 
Are aff PTU APCU 
OUT AMPS > 0 ? 
NO 


(A15) 
“ APCU 1(2) 
CONV - OFF 


INDICATION OR 
TLM FAILURE 
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e Continue nominal 
ops 
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EPS SSR 


EPS SSR 


EPS SSR-1 
FC MONITORING SYS (FCMS) OPS 


NOTE 
The FCMS application has capability to display FC single cell voltages and 
also to record those cell voltages in ASCII data file. Primary mode of 
operation will be to connect WinDecom using the FCMS data cable, bring up 
the WinDecom-FCMS application, start the FCMS application to record data, 
then downlink the data file to MCC via OCA for analysis. 


The recorded data file names will have format f(D DDHHMM. fev or 
fcDDDHHMM.ZIP where *DDDHHMM" references the GMT of the first data 
point of the file. Data files recorded will contain the single cell voltages from 
all three fuel cells. If recording a full rate data file, temporarily terminate all 
other applications on the same PGSC 


FCMS DATA DIAGRAM 


Payload Bay Crew Compartment 


| 
| 
| ---- FCMS Cable 
| Part #$ED39131027-301 
| 


WinDecom PGSC 
ог PGSC w/PCMMU 


PCM MASTER UNIT 


РМІ Об  PCMMU 


PCMMU 2 EXP Expansion Unit 
OUTLET CARD | селі Saree ee oat 4 
PORT | Network Cable i 


or I 
RS-232 Cable 


SLAVE UNIT 1 


END USER PGSC 
FCMS Application 
(if used) 


SLAVE UNIT 2 
Orbiter Timing 
Buffer 


*The FCMS Application can be run on any one of the following PGSCs 
a. WinDecom PGSC or PGSC with PCMMU Expansion Unit 
b. Any End User Networked PGSC using network cable 


c. Any End User PGSC connected to WinDecom serial port (com 1) using 
RS232Y Cable 


ACTIVATION 

1. On PGSC with PCMMU Expansion Unit to be used for FCMS operations, 
terminate all applications using Telemetry Server, and verify Telemetry 
Server not active (no green “GO,” yellow “TFL,” or red “STOP”) sign in 
lower right corner of PGSC display 


If using WinDecom PGSC: 
2. Double-click ‘Shuttle Apps’ > ‘WinDecom’ > ‘WinDecom shutdown’ 
3. Sel ‘OK’ to shutdown Telemetry System 
4. Disconnect PCMMU cable from PCMMU expansion card port on 
WinDecom PGSC 
O5 5. If reqd, disconnect PCMMU cable from pnl O5 PCMMU 2 outlet 


NOTE 
FCMS cable pin out is different than standard PCMMU data cable 


*Optional 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
J 
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EPS SSR-1 (Cont) 


6. Connect FCMS cable from рп! O5 PCMMU 2 outlet to PCMMU expansion 
card port on PGSC that will run WinDecom-FCMS 
ML86B:E 7. cb MNA FC PCM - cl 


Starting WinDecom-FCMS 

8. Double-click ‘Shuttle Apps’ > WinDecom' > ‘WinDecom-FCMS’ 

9. Expect TLM Monitor, TLM Pkt-net, and TLM Pkt-com windows to appear 
(possibly minimized). Data should be incrementing in TLM Pkt-net window 


FCMS Application 

10. Double-click ‘Shuttle Apps’ > ‘Fuel Cell Monitoring’ 

11. Verify data being received on crew FCMS display (data updating and GMT 
incrementing on FCMS display, green “GO” sign in lower right hand 
corner of PGSC display) 


If fuel cell open circuit voltage recording requested, following steps will be 
coordinated with MCC: 


12. BUS TIE. , _ (мо) — ON (tb-ON) 
13. ESS BUS SOURCE FC _ - OFF 
14. FCIMNBUS  - OFF 


15. Record data file using record option specified by MCC 
(Either full rate or one sample every X seconds for X hours) 


16. When recording is complete, notify MCC. The zip data file is in the 
CASPOCAPPSYFCMS directory 


If fuel cell open circuit voltage recording was performed, on MCC GO: 
17. FC/MN BUS  - ON 
18. ESS BUS SOURCE FC __ -ON 
19. Bus Tie config per MCC 


DEACTIVATION 
ML86B:E 1. cb MNA FC PCM - op 
2. Close FCMS application 
3. Double-click ‘Shuttle Apps’ > WinDecom' > ‘WinDecom Shutdown’ 
4. Disconnect and stow FCMS cable 
5. Reconfigure WinDecom PGSC as reqd per WINDECOM OPS (ORB OPS, 
PGSC) 
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EPS SSR-3 
FC SHUTDN C&W LIMIT CHANGE 


VFC H20 LN 
HTR and close aff 
FC PURGE VLV 


(R11U) 

• FC H20 LINE 
НТК – A AUTO 
(B AUTO) 

e Aff FC PURGE 
VLV - CL 

e Install guard on 
purge valve 
switch 


Which FC is being shut down? 


Ө 


Сһапде ЕС1 
STACK T PRI C&W 
lower limit to 50.8 
degF and inhibit 
FC1 O2,H2 REAC 
VLV and FC1 
PUMP PRI C&W 


(R13U) 

e C/W РАВАМ SEL 
tw (three) – 062 

e C/W LIMIT SET 
VALUE tw 
(three) — 1.70 

• C/W LIMIT SET 
LIMIT - LOWER 

e C/W LIMIT SET 
FUNC - SET, 
then READ, hold 

eVSTATUS Its — 
1.70 
C/W PARAM SEL 
tw (three) — 002 
C/W PARAM — 
INH 
C/W PARAM SEL 
tw (three) — 012 
C/W PARAM — 
INH 
C/W PARAM SEL 
tw (three) — 092 
C/W PARAM — 
INH 
C/W PARAM 
STATUS - INH, 
hold 

•ҮРАВАМ 
002,012,092 
inhibited 

e C/W РАВАМ SEL 
tw (three) – 120 
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4 | Change FC2 
STACK T PRI C&W 
lower limit to 50.8 
degF and inhibit 
FC2 02,H2 REAC 
VLV and FC2 
PUMP PRI C&W 


(R13U) 

e C/W РАВАМ SEL 
tw (three) — 072 

• C/W LIMIT SET 
VALUE tw 
(three) — 1.70 

• C/W LIMIT SET 
LIMIT - LOWER 

• C/W LIMIT SET 
FUNC - SET, 
then READ, hold 

e STATUS Its — 
1.70 
C/W PARAM SEL 
tw (three) — 022 
C/W PARAM — 
INH 
C/W PARAM SEL 
tw (three) — 032 
C/W PARAM — 
INH 
C/W PARAM SEL 
tw (three) — 102 
C/W PARAM — 
INH 
C/W PARAM 
STATUS - INH, 
hold 

e PARAM 
022,032,102 
inhibited 

e C/W PARAM SEL 
tw (three) — 120 


5 | Change FC3 
STACK T PRI C&W 
lower limit to 50.8 
degF and inhibit 
FC3 O2,H2 REAC 
VLV and FC3 
PUMP PRI C&W 


(R13U) 

e C/W PARAM SEL 
tw (three) — 082 

• C/W LIMIT SET 
VALUE tw 
(three) — 1.70 

• C/W LIMIT SET 
LIMIT - LOWER 

• C/W LIMIT SET 
FUNC - SET, 
then READ, hold 

e STATUS Its — 
1.70 
C/W PARAM SEL 
tw (three) — 042 
C/W PARAM — 
INH 
C/W PARAM SEL 
tw (three) — 052 
C/W PARAM — 
INH 
C/W PARAM SEL 
tw (three) – 112 
C/W PARAM — 
INH 
C/W PARAM 
STATUS - INH, 
hold 

e yPARAM 
042,052,112 
inhibited 

e C/W PARAM SEL 
tw (three) — 120 
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e Lower limit on 


FC temp during 
cooldown is 48 degF 
to protect from ice 
formation. Closest 
value > 48 degF that 
PRI C&W system 
can be set is 50.8 
degF 
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EPS SSR-3 (Cont) 


| 6 Jis sM 
available ? 


" FC shutdn о | 


Is MCC able to 


TMBU BACKUP 
C&W and SM 
ALERT ? 


e If FC is 
recoverable, 
MCC will uplink 
ORB PKT, EPS, 
P&I procedures 
to be used until 
aff FC recovered 


SM 60 SM TABLE MAINT 


Which FC is being shut down? 


(2) 


Change FC1 
STACK T BACKUP 
C/W and SM 


ALERT lower limit to 


• ITEM 1 
+0450120 


• ITEM 11 

+5 0.8 0 EXEC 
° ПЕМ 2 

+5 0.8 0 ЕХЕС 


Change ЕС1 
EXIT T SM ALERT 
lower limit to 50.8 


40450130 
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Change FC2 


STACK T BACKUP 
C/W and SM 


ALERT lower limit to 


• ITEM 
140450220 


* ITEM 11 

+5 0.8 0 EXEC 
° ITEM 2 

+5 0.8 0 EXEC 


Change FC2 


EXIT T SM ALERT 
lower limit to 50.8 


40450230 


13 | Change FC3 
STACK T BACKUP 
C/W and SM 
ALERT lower limit to 


• ITEM 1 
40450320 


° ITEM 11 

+5 0.8 0 EXEC 
° ПЕМ 2 

+5 0.8 0 EXEC 


Change FC3 
EXIT T SM ALERT 
lower limit to 50.8 


410450330 
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Equal to value 
set in PRIMARY 
C&W SYSTEM. 
Lower limit on FC 
temp during 
cooldown is 48 degF 
to protect from ice 
formation. Closest 
value > 48 degF that 
PRI C&W system 
can be set is 50.8 
degF 


MAL/ALL/GEN J 


EPS SSR-3 (Cont) 


H20 LN T SM 
ALERT lower limit to 


40450181 


COOL P SM 
ALERT lower limit to 
present value minus 
5.0 psi 


ITEM 1 
40450147 


ITEM 10 EXEC 
ITEM 1 
40450103 


ITEM 10 EXEC 
ITEM 1 
40450104 


ITEM 10 EXEC 


Inhibit FC1 


READY SM ALERT 


ITEM 1 
40450105 
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H20 LN T SM 
ALERT lower limit to 


*0450281 


COOL P SM 
ALERT lower limit to 
present value minus 
5.0 psi 


ITEM 1 
*0450247 


e ITEM 10 EXEC 
e ITEM 1 
40450203 


ITEM 10 EXEC 
ITEM 1 
40450204 


ITEM 10 EXEC 


| 27 | inhibit FC2 H2 
PUMP STATUS SM 
ALERT 


ITEM 1 
*0450214 


ITEM 10 EXEC 


Inhibit FC2 


READY SM ALERT 


e ITEM 1 
*0450205 


H20 LN T SM 
ALERT lower limit to 


*0450381 


+5 0.8 0 EXEC 


Change FC3 


COOL P SM 
ALERT lower limit to 
present value minus 
5.0 psi 


ITEM 1 
410450347 


ITEM 1 
40450302 


• ITEM 10 EXEC 
e ITEM 1 
40450303 


ITEM 10 EXEC 
ITEM 1 
40450304 


ITEM 10 EXEC 


| 28 | Inhibit FC3 H2 


PUMP STATUS SM 
ALERT 


ITEM 1 
40450314 


ITEM 10 EXEC 


| 31 | Inhibit FC3 


READY SM ALERT 


• ITEM 1 
40450305 
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Decrease in FC 
COOL P with fuel cell 
shutdn and REAC 
vivs closed may 
indicate internal leak, 
crossover, or 
reactant leak 


(4) ЕС SUBSTACK 
AVOLTS are not 
usable when fuel cell 
is shut down 


MAL/ALL/GEN J 


EPS SSR-3 (Cont) 


FC 


recoverable? 


FC shutdn 


complete 


SM 60 SM TABLE MAINT 


Which FC is being shut down ? 


FC1 


Change ЕС1 
VOLTS SM ALERT 
lower limit to 
present value minus 
2.0 volts and upper 
limit to 40.0 


ITEM 1 
40450100 


+4 0.00 EXEC 


Change FC1 
AMPS SM ALERT 
lower limit to -10.00 
and upper limit to 
+20.00 


• ITEM 
140450101 


-1 0.0 0 EXEC 
 ІТЕМЗ 
%2 0.00 ЕХЕС 


O2 FLOW апа H2 
FLOW SM ALERT 
to 0.50 and 0.20, 
respectively 


ITEM 1 
40450160 


+0.5 0 EXEC 
ITEM 1 
40450170 


+0.2 0 EXEC 
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FC2 


Change FC2 


VOLTS SM ALERT 
lower limit to 
present value minus 
2.0 volts and upper 
limit to 40.0 


ITEM 1 
40450200 


+4 0.00 EXEC 


Change FC2 


AMPS SM ALERT 
lower limit to -10.00 
and upper limit to 
+20.00 


• ITEM 1 
40450201 


-10.00 EXEC 
° ITEM3 
+2 0.0 0 EXEC 


О2 FLOW and H2 
FLOW SM ALERT 
to 0.50 and 0.20, 
respectively 


ITEM 1 
40450260 


+0.5 0 EXEC 
ITEM 1 
40450270 


+0.2 0 EXEC 


Change FC3 


VOLTS SM ALERT 
lower limit to 
present value minus 
2.0 volts and upper 
limit to 40.0 


ITEM 1 
40450300 


+4 0.00 EXEC 


Change FC3 


AMPS SM ALERT 
lower limit to -10.00 
and upper limit to 
+20.00 


• ITEM 1 
40450301 


-10.00 EXEC 
ITEM 3 
*2 0.0 0 EXEC 


O2 FLOW and H2 
FLOW SM ALERT 
to 0.50 and 0.20, 
respectively 


• ITEM 1 
*0450360 


+0.5 0 EXEC 
ITEM 1 
40450370 


*0.2 0 EXEC 


FC shutdn 


complete 
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e MCC will uplink 
ORB PKT, EPS, 
P&I procedures 
to be used until 
aff FC recovered 


Decrease in FC 
VOLTS while fuel cell 
is shut down may 
indicate internal load, 
crossover, or 
reactant leak 


(ө) Іпсгеаѕе іп ЕС 
O2,H2 FLOWS while 
fuel cell is shut down 


may indicate internal 
load or reactant leak 


(7) Increase іп FC 
O2,H2 FLOWS while 
fuel cell is shut down 


may indicate internal 
load or reactant leak 


MAL/ALL/GEN J 


EPS SSR-4 
FC STANDBY 


• If not tied, perform BUS TIE (Cue Card), then: 


(R1) 


e ESS BUS SOURCE FC1(2,3) - OFF 

° FC/MN BUS A(B,C) — OFF (tb-OFF) 
«ҮЕС1(2,3) COOL Pump AP (tb-gray) 

° Ready for load (tb-gray) 

š ҮВЕАС 02, H2 — OP (tb — Ор) 


e Expect SM Alerts 


Is MCC able to TMBU Backup C&W and SM ALERT ? 
NO 


B 60 SM TABLE MAINT 


[which FC o STANDBY FC to STANDBY ? 


| FCA 


H20 LN T SM 
ALERT lower limit to 


40450181 


+5 0.80 EXEC 


Change FC1 
VOLTS SM ALERT 
lower limit to 31.0 
volts and upper limit 


40450100 


+3 1.0 EXEC 
° ITEM3 
37.50 EXEC 


Inhibit FC1 AV 


e ITEM 10 EXEC 
• ITEM 1 
40450103 


ITEM 10 EXEC 


ITEM 1 
40450104 
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H20 LN T SM 


ALERT lower limit to 


40450281 


VOLTS SM ALERT 
lower limit to 31.0 
volts and upper limit 


• ITEM 1 
40450200 


+3 1.0 EXEC 
° ITEM3 
37.50 EXEC 


e ITEM 10 EXEC 
e ITEM 1 
40450203 


ITEM 10 EXEC 
ITEM 1 
410450204 


FC3 


H20 LN T SM 


ALERT lower limit to 


40450381 


+5 0.8 0 EXEC 


Change FC3 
VOLTS SM ALERT 


lower limit to 31.0 


volts and upper limit 


• ITEM 1 
40450300 


+3 1.0 EXEC 
° ITEM3 
37.50 EXEC 


• ITEM 10 EXEC 
e ITEM 1 
40450303 


ITEM 10 EXEC 
ITEM 1 
40450304 


Decrease in FC 
VOLTS beyond FDA 
limit while fuel cell is 
in STANDBY may 
indicate internal 
load, crossover, or 
reactant leak 


(2) Fc SUBSTACK 
AVOLTS are not 
usable when fuel cell 
is in STANDBY 
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AMPS SM ALERT 
lower limit to -10.00 
and upper limit to 
+20.00 


Change FC2 


AMPS SM ALERT 
lower limit to -10.00 
and upper limit to 
+20.00 


Change FC3 


AMPS SM ALERT 
lower limit to -10.00 
and upper limit to 
+20.00 


Increase in FC 
Amps beyond the 
FDA limit while fuel 
cell is in STANDBY 
may indicate 
external load on the 
fuel cell 


• ITEM ITEM 1 ITEM 1 
140450101 40450201 40450301 


-1 0.0 0 EXEC -1 0.0 0 EXEC -1 0.00 EXEC 
° ITEM 3 ITEM 3 ITEM 3 
+2 0.0 0 EXEC +2 0.0 0 EXEC +2 0.0 0 EXEC 


FC STANDBY complete 


NOTE 
The following steps will bring the FC out of STANDBY conditions. Taking 
FC out of STANDBY will nominally be performed with MCC 
concurrence/coverage 


(R1) 

e FC/MN BUS A(B,C) — ON (tb-ON) 

е ESS BUS SOURCE FC1(2,3) - ON 
«ҮЕС1(2,3) COOL PUMP AP (tb gray) 

° \Ready for load (tb-gray) 

š ҮВЕАС O2, Н2- OP (tb-OP) 
e Expect SM Alerts 


YES 
Is MCC able to TMBU Backup C&W and SM ALERT ? 


NO 
SM 60 SM TABLE MAINT 


Which FC out-of-STANDBY ? 
FC2 FC3 


Change FC3 
H20 LN T SM H20 LN T SM H20 LN T SM 
ALERT lower limit to ALERT lower limit to ALERT lower limit to 


Change FC1 Change FC2 


ITEM 1 ITEM 1 ITEM 1 
*0450181 *0450281 *0450381 
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EPS SSR-4 (Cont) 


VOLTS SM ALERT 
lower limit to 27.5 
volts and the upper 
limit to 32.5 


ITEM 
140450100 


+2 7.5 0 EXEC 
ITEM 3 
3 2.50 EXEC 


Enable ЕСІ 


e ITEM 9 EXEC 
• ITEM 1 
40450103 


ITEM 9 EXEC 
ITEM 1 
40450104 


ITEM 9 EXEC 


Change ЕС1 
AMPS SM ALERT 
lower limit to +54.0 
and upper limit to 


ITEM 1 
40450101 


+5 4.0 EXEC 
ITEM 3 
+3 60.00 EXEC 
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VOLTS SM ALERT 
lower limit to 27.5 
volts and the upper 
limit to 32.5 


ITEM 1 
40450200 


+2 7.5 0 EXEC 
ITEM 3 
3 2.50 EXEC 


Enable FC2 


AV SS 1,2,3 SM 
ALERT 


e ITEM 1 
40450202 


e ITEM 9 EXEC 
e ITEM 1 
40450203 


ITEM 9 EXEC 
ITEM 1 
40450204 


ITEM 9 EXEC 


Change FC2 


AMPS SM ALERT 
lower limit to +54.0 
and upper limit to 


ITEM 1 
40450201 


+5 4.0 EXEC 
ITEM 3 
+3 6 0 .0 0 EXEC 


VOLTS SM ALERT 
lower limit to 27.5 
volts and the upper 
limit to 32.5 


e ITEM 1 
40450300 


+2 7.5 0 EXEC 
° ITEM 3 
3 2.50 EXEC 


Enable FC3 


AV SS 1,2,3 SM 
ALERT 


ITEM 1 
40450302 


e ITEM 9 EXEC 
e ITEM 1 
40450303 


ITEM 9 EXEC 
ITEM 1 
40450304 


ITEM 9 EXEC 


Change FC3 


AMPS SM ALERT 
lower limit to +54.0 
and upper limit to 


ITEM 1 
40450301 


+5 4.0 EXEC 
ITEM 3 
+3 6 0 .0 0 EXEC 


out-of-STANDBY 
complete 
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MAL/ALL/GEN J 


EPS SSR-6 
FC RESTART 


9 | ©) FC may be 


©, restarted on two Os. 


Fuel Cell prep 
(L4:C) SM 60 SM TABLE MAINT 


Which FC is being reactivated ? 


Loss of AC1(2,3) ФА 
cb causes loss of 
FC1(2,3) pH sensing. 
Loss of AC2 ФВ cb 
causes loss of 
FC2 common pH sensing 


«Үс AC1 
(AC2,AC3) 
ФА,ФВ,ФС 


FC1(FC2,FC3) 
PUMPS - cl 


(014,015,016) 
e\FC1(FC2,FC3) 
CNTLR - ON 


(R11U) 
e\FC STARTUP 
НТА 1(2,3) – 

ЕМА 

Aff FC PURGE 
МІУ 1(2,3) – 
GPC 

FC PURGE 


(R1) 
«ҮЕС/ММ BUS 


«VESS BUS 
SOURCE ЕСІ 
(FC2,FC3) – 
OFF 

“ FC1(2,3) REAC 
O2,H2 - OP 
(tb-OP) 


TMBU BACKUP 
C&W and SM 


09/25/08 


If previously 


inhibited, enable 
FC1 AV SS 1,2,3 
SM ALERT 


* ITEM 1 
%0450102 


ІТЕМ 9 ЕХЕС 
ІТЕМ 1 
%0450103 


ІТЕМ 9 ЕХЕС 
ІТЕМ 1 
%0450104 


ІТЕМ 9 ЕХЕС 


If previously 
inhibited, enable 
ЕСІ H2 PUMP 
STATUS SM 


+0450114 


changed, reset FC1 
VOLTS SM ALERT 
lower limit to 27.50 


ITEM 1 
40450100 


If previously 


inhibited, enable 
FC2 AV SS 1,2,3 
SM ALERT 


ITEM 1 
40450202 


ITEM 9 EXEC 
ITEM 1 
40450203 


ITEM 9 EXEC 
ITEM 1 
40450204 


ITEM 9 EXEC 


If previously 
inhibited, enable 
FC2 H2 PUMP 
STATUS SM 
ALERT 


ITEM 1 
%0450214 


changed, reset FC2 
VOLTS SM ALERT 
lower limit to 27.50 


• ITEM 1 
40450200 
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inhibited, enable 
FC3 AV SS 1,2,3 
SM ALERT 


ITEM 1 
40450302 


ITEM 9 EXEC 
ITEM 1 
40450303 


ITEM 9 EXEC 
ITEM 1 
40450304 


ITEM 9 EXEC 


If previously 
inhibited, enable 
FC3 H2 PUMP 
STATUS SM 
ALERT 


ITEM 1 
40450314 


changed, reset FC3 
VOLTS SM ALERT 
lower limit to 27.50 


• ITEM 1 
40450300 
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EPS SSR-6 (Cont) 


changed, reset FC1 
AMPS SM ALERT 
upper limit to 360.0 


e ITEM 1 
40450101 


changed, reset FC1 
FLOW O2,H2 SM 
ALERT upper limits 
to 11.1 and 1.6, 
respectively 


• ITEM 1 
40450160 


+1 1.1 0 EXEC 
ITEM 1 
+0450170 


+1.6 0 EXEC 


changed, reset FC2 
AMPS SM ALERT 
upper limit to 360.0 


• ITEM 1 
40450201 


+3 6 0.0 EXEC 


If previously 


changed, reset FC2 
FLOW O2,H2 SM 
ALERT upper limits 
to 11.1 and 1.6, 
respectively 


• ITEM 1 
40450260 


+1 1.1 0 EXEC 
ITEM 1 
40450270 


SM SYS SUMM 1 
SM 69 FUEL CELLS 


e Prior to FC start, note and record the 


changed, reset FC3 
AMPS SM ALERT 
upper limit to 360.0 


• ITEM 1 
40450301 


changed, reset FC3 
FLOW O2,H2 SM 
ALERT upper limits 
to 11.1 and 1.6, 
respectively 


• ITEM 1 
40450360 


*11.10 EXEC 
ITEM 1 
40450370 


+1.6 0 EXEC 


following: 


FC1(2,3) VOLTS: 
FC1(2,3) О2 FLOW: 
FC1(2,3) H2 FLOW: 
AC1(2,3) ФА AMPS: 
ФВ AMPS: 
ФС AMPS: 
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SM 69 FUEL CELLS 


e Start aff FC 


On MCC GO: 

(R1) 

e FC1(2,3) - START (hold until 
FC1(2,3) COOL PUMP AP 
tb-gray, but not more than 
10 sec) 


NOTE 
May expect ‘S69 FC PH 1(2,3) 
msg 


e Record time of FC start: 


FC1(2,3) COOL PUMP AP 
tb — gray ? 


09/25/08 


«ҮМСС for proper 
AC currents 


On MCC GO: 

e FC1(2,3) — 
START (hold 
> 30 sec) 


eVFC1(2,3) H2 
PUMP status 


<0.3 
H2 PUMP FAIL 


Between 0.3 and 
0.8 
Normal ops 


Between 0.8 and 
3.0 

POSSIBLE PUMP 
STALL DUE TO 
CONDENSED H20 


Between 3.0 and 
4.5 
2® ops 


>4,5 

Н2 РОМР ҒАШ. 
POSSIBLE PUMP 
STALL DUE TO 
CONDENSED Н20 
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(R11U) 
“ Aff FC PURGE 
VLV — OP 


May expect FC 
pH FSM when FC is 
started on some fuel 
cells due to addition 
of pH self-test 
capability 


(9 Expected АС 
currents are ап 
increase of ~0.8 
amps/o (0.55 
amps/® for COOL 
PUMPS and 0.25 
amps//® for H2 mtr) 


(4) Failure of COOL 
PUMP AP tb will 
inhibit FC startup. 
Holding sw in START 
for > 30 sec will 
bypass Logic Timer 
and allow COOL 
PUMP and H2 mtr to 
run 


MAL/ALL/GEN J 


EPS SSR-6 (Cont) 


PUMP between 0.3 
and 0.8 (for 2 b ops 
between 3.0 and 
4.5) within 2 min ? 


FC1(2,3) 
STACK T and EXIT 
T increasing within 
2 min ? 
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(R11U) 
“ Aff FC PURGE 
VLV - CL 


STARTUP 
HTR FAILED 


Reconnect FC 
to MAIN and ESS 
BUS 


On MCC GO: 

(R1) 

e FC/MAIN BUS 
А(В,С)- ON 
(tb-ON) 

e ESS BUS 
SOURCE 
FC1(2,3) - ON 


DO NOT UNTIE 
BUSES 


READY FOR LOAD 

tb — gray within 25 tb — bp and 

min of FC Start ? FC1(2,3) STACK T 
2187 degF ? 


READY FOR 
LOAD tb FAIL 
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(5) Expected 
indications of 
operating STARTUP 
HTR are: 
FC VOLTS -32V 
FC O2 Flow ~1.4 
Ib/hr 
FC H2 FLOW -0.2 
Ib/hr 
Placing FC on MAIN 
BUS will generate 
sufficient heat to 
raise FC temp to 
operating levels 
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FC3 Startup ? 


09/25/08 


Was MNC 


shorted ? 


Reconnect FC 


to MAIN and ESS 
BUS 


(R1) 

e FC/MAIN BUS 
А(В,С)- ON 
(tb-ON) 

e ESS BUS 
SOURCE 
FC1(FC2,FC3) - 
ON 


to MNB through PRI 
PL bus 


(R1) 

e PLPRIFC3- 
ON (tb-ON) 

e PL PRI MNB - 
ON (tb-ON) 

e ESS BUS 
SOURCE FC3 - 
ON 


Monitor FC 


performance 


e Monitor FC for 
10 min to see 
if any of the 
following 
conditions exist: 
FC1(2,3) STACK 
T « 185 or » 243 
FC1(2,3) EXIT T 
« 130 or » 160 
FC1(2,3) (STACK 
T — EXIT T) 
< 30 or > 70 
FC1(2,3) AV SS 
1,2, or 3 > 150 
FC1(2,3) pH + 
continuously for 


Did any of the 
conditions exist ? 


If no MCC: 

e Go to FC 
SHUTDN, EPS 
SSR-2 (Cue 


(R1) Card) 
• MN BUS TIE 


(three) — OFF 


38 | Break Bus Tie 
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Which FC is being restarted ? 


If reqd, change 

FC1 STACK T PRI 
C&W lower limit to 
172.5 degF and 
enable FC1 O2,H2 
REAC VLV and 

FC1 PUMP PRI 
C&W 


(R13U) 

e C/W РАВАМ SEL 
tw (three) – 062 
C/W LIMIT SET 
VALUE tw 
(three) — 3.30 
C/W LIMIT SET 
LIMIT - LOWER 
C/W LIMIT SET 
FUNC - SET, 
then READ, hold 

eVSTATUS Its — 
3.30 
C/W PARAM SEL 
tw (three) — 002 
C/W PARAM — 
ENA 
C/W PARAM SEL 
tw (three) — 012 
C/W PARAM — 
ENA 
C/W PARAM SEL 
tw (three) — 092 
C/W PARAM — 
ENA 
C/W PARAM 
STATUS - INH, 
hold 

•ҮРАВАМ 
002,012,092 пої 
inhibited 

e C/W PARAM SEL 
tw (three) — 120 
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If reqd, change 

FC2 STACK T PRI 
C&W lower limit to 
172.5 degF and 
enable FC2 О2,Н2 
REAC VLV and 
FC2 PUMP PRI 
C&W 


(R13U) 

e C/W PARAM SEL 
tw (three) — 072 
C/W LIMIT SET 
VALUE tw 
(three) — 3.30 
C/W LIMIT SET 
LIMIT - LOWER 
C/W LIMIT SET 
FUNC - SET, 
then READ, hold 

e STATUS Its — 
3.30 
C/W PARAM SEL 
tw (three) — 022 
C/W PARAM — 
ENA 
C/W PARAM SEL 
tw (three) — 032 
C/W PARAM — 
ENA 
C/W PARAM SEL 
tw (three) — 102 
C/W PARAM — 
ENA 
C/W PARAM 
STATUS - INH, 
hold 

eVPARAM 
022,032,102 not 
inhibited 

e C/W PARAM SEL 
tw (three) — 120 


Is SM 


available ? 


(R11U) 

“ FC PURGE 
HTR - GPC 

«УАН FC PURGE 
VLV - GPC 


If reqd, change 

FC3 STACK T PRI 
C&W lower limit to 
172.5 degF and 
enable FC3 O2,H2 
REAC VLV and 
FC3 PUMP PRI 
C&W 


(R13U) 

e C/W РАВАМ SEL 
tw (three) — 082 
C/W LIMIT SET 
VALUE tw 
(three) — 3.30 
C/W LIMIT SET 
LIMIT - LOWER 
C/W LIMIT SET 
FUNC - SET, 
then READ, hold 

e STATUS Its — 
3.30 
C/W PARAM SEL 
tw (three) — 042 
C/W PARAM — 
ENA 
C/W PARAM SEL 
tw (three) — 052 
C/W PARAM — 
ENA 
C/W PARAM SEL 
tw (three) – 112 
C/W PARAM — 
ENA 
C/W PARAM 
STATUS - INH, 
hold 

e yPARAM 
042,052,112 not 
inhibited 

e C/W PARAM SEL 
tw (three) — 120 


e Со to FUEL 
CELL PURGE - 
MANUAL (ORB 
OPS, EPS) on aff 
fuel cell 


| 46 | Is MCC able to 


TMBU BACKUP 
C&W and SM 
ALERTS? 
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Fuel cell restart 
complete. Use 
standard ORB PKT, 
EPS procedures as 
reqd 


© MCC will TMBU 
uplink post-restart 


FC purge 
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SM 60 SM TABLE MAINT 


Which FC is being reactivated ? 


If reqd, change If reqd, change 
FC1 STACK T FC2 STACK T 
BACKUP C&W BACKUP C&W 
lower limit to 172.5 lower limit to 172.5 
degF and SM degF and SM 
ALERT lower limit to ALERT lower limit to 
180.0 degF 180.0 degF 


ITEM 1 ITEM 1 
40450120 40450220 


+1 8 0.0 EXEC 


If reqd, change 
FC1 EXIT T SM FC2 EXIT T SM 
ALERT lower limit to ALERT lower limit to 


131.0 degF 131.0 degF 


• ITEM 1 e ITEM 1 
40450130 40450230 


+1 31.0 EXEC +1 3 1.0 EXEC 


If reqd, change 
FC1 VOLTS SM 
ALERT upper limit 


If reqd, change 
FC2 VOLTS SM 
ALERT upper limit 
to 32.50 


• ITEM 1 
40450100 40450200 


+3 2.5 0 EXEC 


If reqd, change 


FC1 AMPS SM FC2 AMPS SM 
ALERT lower limit to ALERT lower limit to 


40450101 40450201 


+5 4.0 EXEC 
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FC3 


If reqd, change 
FC3 STACK T 
BACKUP C&W 
lower limit to 172.5 
degF and SM 
ALERT lower limit to 
180.0 degF 


e ITEM 1 
40450320 


+1 8 0.0 EXEC 


If reqd, change 
FC3 EXIT T SM 
ALERT lower limit to 
131.0 degF 


• ITEM 1 
40450330 


+13 1.0 EXEC 


If reqd, change 
FC3 VOLTS SM 
ALERT upper limit 
to 32.50 


• ITEM 1 
40450300 


+3 2.5 0 EXEC 


If reqd, change 
FC3 AMPS SM 
ALERT lower Imit to 


40450301 
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If reqd, enable 
FC1 READY SM 


ALERT 


ITEM 1 
40450105 


ITEM 9 EXEC 


If reqd, change 
FC1 COOL PRESS 
SM ALERT lower 
limit to 50.0 psi 


e ITEM 1 
40450147 


+5 0.0 EXEC 


If reqd, change 
FC1 H2O LN T SM 
ALERT lower limit to 


• ITEM 1 
40450181 


• Go to FUEL CELL AUTO PURGE 


If reqd, enable 
FC2 READY SM 


ALERT 


ITEM 1 
40450205 


ITEM 9 EXEC 


If reqd, change 
FC2 COOL PRESS 
SM ALERT lower 
limit to 50.0 psi 


• ITEM 1 
40450247 


+5 0.0 EXEC 


If reqd, change 
FC2 H20 LN T SM 
ALERT lower limit to 


* ITEM 1 
*0450281 


*6 0.0 0 EXEC 


(ORB OPS, EPS) 
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If reqd, enable 
FC3 READY SM 


ALERT 


ITEM 1 
+0450305 


ITEM 9 EXEC 


If reqd, change 
FC3 COOL PRESS 
SM ALERT lower 
limit to 50.0 psi 


e ITEM 1 
410450347 


+5 0.0 EXEC 


If reqd, change 
ЕСЗ H20 LN T SM 
ALERT lower limit to 


• ITEM 1 
40450381 


+6 0.00 EXEC 
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EPS SSR-7 
TWO-PHASE FAN START PROCEDURE 


| МОТЕ e Reconfig ЗФ 
This procedure assumes the EPS MAL BUS LOSS SSR for the affected phase (not shorted) 


has already been completed. This procedure will be performed during MCC coverage 


AC equipment to 
bus with lost phase 
to create an induced 
voltage reqd to start 
large fan 


Off time not to 
exceed 20 min due 
to DDU cooling 
constraints 


Which Fan to be 
started ? 


Which AC Bus 
affected ? 


Which AC Bus 
affected ? 


(R1) 

e AC BUS SNSR 
2 — OFF (1 sec), 
then MON 


NOTE On MCC GO: 
Expect S88 and (L1) 
S66 msgs e САВҒАМА- 
(11) OFF, B- ON 


IMU FAN B — 
ON 

HUM SEP B - 
ON 

AV BAY 1 FAN 
В-ОМ,А- 
OFF 

AV BAY 2 FAN 
А-ОМ,В- 
ОҒЕ 

H20 PUMP 
LOOP 1 (мо)- 
ON, B 

FREON PUMP 
LOOP 1- B 


If flown: 

(MO13Q) 

e ARLK FAN B- 
ON 


(L4:K) 

e cb AC2 САВ 
FAN B (three) — 
cl 
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EPS SSR-7 (Cont) 


CAB FAN AP 
> 4.49 (2.8) ? 


(L1) 
• CAB FAN B- 
OFF, А- ON 


Report the status of 

the following circuit 

breakers, then: 

(L4:K) 

• cb AC2 САВ ҒАМ 
B (three) — op 


09/25/08 


e cb AC2 aff phase 
CAB FAN B — op 


(L1) 

e Install sw guard 
(stowed in IFM 
Tool Kit) over 
CAB FAN B sw 


NOTE 
Expect S88 and 
S66 msgs 


(L1) 

“ FREON PUMP 
LOOP 1-A 
H2O PUMP 
LOOP 1 (two) — 
GPC, A 
AV BAY 1 FAN 
А-ОМ,В- 
ОҒЕ 
AV BAY 2 ҒАМ 
В-ОМ,А- 
ОҒЕ 
HUM SEP B - 
OFF 
IMU FAN B — 
OFF 


If flown: 

(MO13Q) 

e ARLK FAN B- 
OFF 


(R1) 

e AC BUS SNSR 
2 — OFF (1 sec), 
then AUTO TRIP 


«ҮМСС for further 
action 
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Value in ( ) is 
the AP when the 
Cabin Press is at 
10.2 psi 


@ Switch guard 
installed to prevent 
CAB Fan from 
being turned off 
during LiOH can 
changeout and 
cabin fan filter 
cleaning 


May receive 
‘S67 AC AMPS’ msg 


©) Reconfig back 
to alternate 
equipment 
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EPS SSR-7 (Cont) 


@ Reconfig ЗФ 


AC equipment to 

bus with lost phase 

to create an induced 

voltage reqd to start 
(R1) large fan 


e AC BUS SNSR Off time not to 


F ач sec), exceed 20 min due 
En to DDU cooling 
constraints 


Value in ( ) is 
the AP when the 


NOTE On MCC GO: Cabin Press is at 
Expect S88 and (L1) 10.2 psi 
S66 msgs e CAB FAN B — 


OFF, А — ON @ Switch guard 


installed to prevent 
CAB Fan from 
being turned off 
during LiOH can 
changeout and 
cabin fan filter 
cleaning 


If Av Bay Fan CAB FAN AP (5) May receive 


Upgrade Kit not > 4.49 (2.8)? I 
installed in AV BAY ЯУ (2:89) 567 AC AMPS’ msg 
3A, then: e cb AC3 aff phase 


CAB РАМА – (6) Reconfig back 
2 to alternate 


о 
А-ОМ,В- i equipment 


e H20 PUMP e Install sw guard 
LOOP2- ON (stowed in IFM 


Tool Kit) over 
e FREON PUMP 
LOOP 2-A CAB FAN A sw 


(Galley) 
e OVEN FAN - 
ON 
(L4:K) (L1) NOTE (R1) 
«Үс» АСЗ CAB e САВ FANA- Expect S88 and e AC BUS SNSR 
FAN A (three) — OFF, B- ON S66 msgs 3 — OFF (1 sec), 
then AUTO TRIP 


(L1) 

e IMU FAN C - 
ON 

“ AV BAY 2 FAN 
B-ON,A- 
OFF 


cl Report the status of (L1) 
the following circuit e FREON PUMP «ҮМСС for further 
breakers, then: LOOP 2-B action 
(L4:K) H20 PUMP 
“ cb AC3 CAB ҒАМ "LOOP DRC 
A (three) - ор “ AV BAY 2 FAN 
А-ОМ,В- 
ОЕЕ 


If Av Bay Fan 

Upgrade Kit not 

installed in AV BAY 

3A, then: 

e AV BAY 3 FAN 
В-ОМ,А- 
OFF 


e IMU FAN C - 
OFF 


(Galley) 
e OVEN FAN - 
OFF, as reqd 
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EPS SSR-7 (Cont) 


(R1) 

e AC BUS SNSR 
1 — OFF (1 sec), 
then MON 


(L4:F) 

• cb AC1 H20 
PUMP LOOP 
1A/2 (three) – cl 


NOTE 
Expect 588 and 
S66 msgs 


(L1) 

e IMU FANA- 
ON 
HUM SEP A - 
ON 
AV BAY 1 FAN 
A — ON, B- 
OFF 
H20 PUMP 
LOOP 1 (two) — 
ON, A 
FREON PUMP 
LOOP 1-A 
FREON PUMP 
LOOP 2-B 


If flown: 

(MO13Q) 

е ARLK FAN A- 
ON 


(L4:H) 

e cb AC1 AV BAY 
3 FAN B 
(three) — cl 
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On MCC GO: 
(L1) 
«УАУ BAY 3 ҒАМ 


ON 


(L1) 
• AV BAY З FAN 
B- OFF 


Report the status of 

the following circuit 

breakers, then: 

(L4:H) 

e cb AC1 AV BAY З 
FAN B (three) — 
op 


(L4:H) 

e cb AC1 aff phase 
AV BAY 3 FAN 
B - op 


(L1) 

e Install sw guard 
(stowed in IFM 
Tool Kit) over AV 
BAY 3 FAN B sw 


NOTE 
Expect S88 and 
S66 msgs 


(L1) 

* FREON PUMP 
LOOP 2-A 

* FREON PUMP 
LOOP 1-B 


If Ф A lost: 

e H20 PUMP 
LOOP 1 (two) — 
ON, B 


If ФВ(ФС) lost: 

e H2O PUMP 
LOOP 1 (two) — 
GPC, B 


AV BAY 1 FAN 
B-ON,A- 
OFF 

HUM SEP A - 
OFF 

IMU FAN A - 
OFF 


If flown: 

(MO13Q) 

е ARLK ҒАМА- 
ОЕЕ 
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If Ау Bay Fan not 
recovered and not 
performed: 

e Perform DPS 
FRP-7, DPS 
RECONFIG FOR 
LOSS OF AV 
BAY COOLING, 
then: 


(R1) 

e AC BUS SNSR 
1 — OFF (1 sec), 
then AUTO TRIP 

«ҮМСС for further 
action 


с) Reconfig 3Ф 


АС equipment to 
bus with lost phase 
to create an induced 
voltage reqd to start 
large fan 


Value in ( ) is 
the AP when the 
Cabin Press is at 
10.2 psi 


May receive 
‘S67 AC AMPS’ msg 


(6) Reconfig back 
to alternate 
equipment 


Off time not to 
exceed 26 min due to 
GPC cooling 
constraints. If GPC 3 
Off, time not to 
exceed 1 hr due to 
Caution & Warning 
cooling constraints 


The Av Bay air 
cooled equipment 
must be powered 
down due to loss of 
Av Bay Air Cooling 
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EPS SSR-7 (Cont) 


(R1) 

e AC BUS SNSR 
3 — OFF (1 sec), 
then MON 


NOTE 
Expect S88 and 
S66 msgs 


(L1) 

e IMU FAN C ~ 
ON 
AV BAY 2 FAN 
В-ОМ,А- 
OFF 
H20 PUMP 
LOOP 2 - ON 
FREON PUMP 
LOOP2-A 


(Galley) 
e OVEN FAN - 
ON 


(L4:G) 
«cb АСЗ AV BAY 


3FANA 
(three) – cl 
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On MCC GO: 

(L1) 

«УАУ BAY 3 FAN 
B- OFF, A- 
ON 


SM 66 
ENVIRONMENT 


AV BAY 3 FAN AP 
> 4.5 (3.0) ? 


(L1) 
* AV BAY З FAN 
A- OFF 


Report the status of 

the following circuit 

breakers, then: 

(L4:G) 

e cb AC3 AV BAY 3 
FAN A (three) — 
op 


33 


(L4:G) 

e cb AC3 aff phase 
AV BAY 3 FAN 
А-ор 


(L1) 

e Install sw guard 
(stowed in IFM 
Tool Kit) over AV 
BAY 3 ЕАМ А sw 


NOTE 
Expect S88 and 
S66 msgs 


(L1) 
FREON PUMP 
LOOP 2-B 
H20 PUMP 
LOOP 2 - GPC 
AV BAY 2 FAN 
А-ОМ,В- 
ОЕҒ 
IMU FAN С – 
OFF 


(L4:K) 
e cb AC3 aff phase 
CAB FAN A — op 


(Galley) 
e OVEN FAN - 
OFF, as reqd 
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If Av Bay Fan not 
recovered and not 
performed: 

e Perform DPS 
FRP-7, DPS 
RECONFIG FOR 
LOSS OF AV 
BAY COOLING, 
then: 


(R1) 

e AC BUS SNSR 
3 — OFF (1 sec), 
then AUTO TRIP 

«ҮМСС for further 
action 


e Reconfig ЗФ 


AC equipment to 
bus with lost phase 
to create an induced 
voltage reqd to start 
large fan 


Value in ( ) is 
the AP when the 
Cabin Press is at 
10.2 psi 


May receive 
‘S67 AC AMPS’ msg 


(6) Reconfig back 
to alternate 
equipment 


Off time not to 
exceed 26 min due to 
GPC cooling 
constraints. If GPC 3 
Off, time not to 
exceed 1 hr due to 
Caution & Warning 
cooling constraints 


The Av Bay air 
cooled equipment 
must be powered 
down due to loss of 
Av Bay Air Cooling 
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EPS SSR-8 
BUS LOADING - LRU SELECT 


| 1 | To load MAIN A, select: To load MAIN B, select: To load MAIN C, select: 


NOTE 
Do not change LRU config on 


LRU(s) configured for Cryo О2/Н2 


conservation, thermal control, or 
failure. Only LRUs with > 100 
watts load and powered from 
single bus are listed 


(L1) 
1. «ТОР ЕУАР НТК DUCT -A 
2. «AV BAY 1 ҒАМА- ОМ 
B - OFF 
3. 3 FAN B- ON 
A- OFF 
4. e FREON PUMP LOOP 1-A 
5. ° 2-В 


(L2) 
6. e FES FEEDLINE НТК А 
SUP - 1 
7. e FES FEEDLINE НТК B 
SUP -2 


(R1/A11/A15) 


8. e CRYO О2,Н2 ТК 1,3,5 HTRA 


(six) - AUTO (as reqd) 


e CRYO O2, H2 TK 1,2,3,4,5 НТК 


B (ten) - OFF 
e CRYO O2,H2 TK 2,4 НТВ A 
(four) - OFF 


. e GAS GEN/FUEL PUMP 1-A 


AUTO 


. e GAS GEN/FUEL PUMP 3- B 


AUTO 
. e LUBE OIL LN 1 — A AUTO 
a 3 -B AUTO 
. e TK/FU LN/H2O SYS 1А,3В 
(two) — AUTO 
• TK/FU LN/H2O SYS 1B,3A 
(two) - OFF 
HYD HTR 
. e RUD SPDBK A - AUTO 
К B- OFF 
. e BDY FLP A - AUTO 
. B — OFF 
. e ELEV A- AUTO 
° B- OFF 
HYD 
. e CIRC PUMP 3 - MNA 


RCS/OMS HTR 
. e FWD RCS – A AUTO 
. e L POD A-AAUTO 
° B – OFF 
. eRPOD B-BAUTO 
° А – OFF 
. © OMS CRSFD LINES – 
A AUTO 


09/25/08 


NOTE 
Do not change LRU config on 
LRU(s) configured for Cryo О2/Н2 
conservation, thermal control, or 
failure. Only LRUs with > 100 
watts load and powered from 
single bus are listed 


. «ТОР ЕУАР НТК DUCT - B 
. © AV BAY 1 FAN B - ON 

A- OFF 

2 РАМА – ON 

B - OFF 
. e FREON PUMP LOOP 1 - B 
. * CABIN FAN B- ON 

A — OFF 


. e FES FEEDLINE НТК А 
SUP -2 


(R1/A11/A15) 
. © CRYO O2,H2 TK 2,3,4 НТК B 
(six) - AUTO (as reqd) 
e CRYO O2,H2 TK 1,2,3,4,5 HTR 
A (ten) - OFF 
e CRYO O2,H2 TK 1,5 HTR B 
(four) - OFF 
38. « PL PRI MNB - ON (tb-ON) 
° MNC — OFF (tb-OFF) 
° FC3 — OFF (tb-OFF) 


(A12) 
APU HTR 
. «GAS GEN/FUEL PUMP 1- B 
AUTO 
. «GAS GEN/FUEL PUMP 2- A 
AUTO 
. e LUBE OIL LN 1 B AUTO 
-5 2 -A AUTO 
. e TK/FU LN/H2O SYS 1B,2A 
(two) - AUTO 
• TK/FU LN/H20 SYS 1A,2B 
(two) — OFF 
HYD HTR 
. «RUD SPDBK B - AUTO 
; A- OFF 
. • BDY FLP B - AUTO 
М А OFF 
. © ELEV B AUTO 
А А – OFF 
HYD 
. «CIRC PUMP 1 – MNB 


(A14) 
RCS/OMS HTR 
48. • FWD RCS - B AUTO 
49. «| POD B -B AUTO 
š A— OFF 
. e R POD A- A AUTO 
. B- OFF 
. «OMS CRSFD LINES - 
B AUTO 
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NOTE 
Do not change LRU config on 
LRU(s) configured for Cryo O2/H2 
conservation, thermal control, or 
failure. Only LRUs with » 100 
watts load and powered from 
single bus are listed 


. «ТОР EVAP НТК DUCT - C 
. «AV BAY 2 FAN B - ON 

A- OFF 

3 РАМА – ON 

B - OFF 
. e FREON PUMP LOOP 2- А 
. e CABIN FAN A - ON 

B- OFF 


. e FES FEEDLINE НТК B 
SUP - 1 


(R1/A11/A15) 
67. e CRYO O2,H2 TK 1 HTR B 
(two) - AUTO 
e CRYO O2,H2 TK 1 НТВ А 
(two) - OFF 
e CRYO O2,H2 TK 2 НТВ А 
(two) - AUTO 
e CRYO O2,H2 TK 2 НТА B 
(two) - OFF 
• CRYO O2,H2 TK 4 HTRA 
(two) - AUTO 
e CRYO O2,H2 TK 4 HTR B 
(two) - OFF 
e CRYO O2,H2 TK 5 НТА В 
(two) - AUTO 
e CRYO O2,H2 TK 5 НТВ А 
(two) - OFF 


. «GAS GEN/FUEL PUMP 2- B 
AUTO 
. «GAS GEN/FUEL PUMP 3- A 
AUTO 
. e LUBE OIL LN 2 - B AUTO 
E" 3 — A AUTO 
. e TK/FU LN/H2O SYS 2B,3A 
(two) — AUTO 
• TK/FU LN/H20 SYS 2A,3B 
(two) — OFF 
HYD 
. © CIRC PUMP 2 - MNC 


(A14) 
RCS/OMS HTR 

74. eL POD B -B AUTO 
i A— OFF 

75. e R POD B -B AUTO 
е A- OFF 
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EXPLANATORY NOTES FOR BUS LOSS SSRs 


Bus Loss SSRs contain all the orbiter reconfig steps necessary following a bus loss for 
> 100 electrical power buses. SSRs also list all orbiter equipment lost and resultant 
onboard crew indications for each bus loss. If a bus powers one or more sub-buses, 
the sub-bus SSRs do not need to be utilized unless referenced in the SSR (i.e., each 
stands alone). 


The ORB PKT BUS LOSS ACTIONS lists all the reconfig steps that need to be 
accomplished immediately following recognition of a bus loss. Following completion of 
the ORB PKT BUS LOSS ACTIONS, the action contained in the BUS LOSS SSR 
should be accomplished as soon as practical. The following buses are not included in 
the ORB PKT BUS LOSS ACTIONS listings as no loss of equipment requires quick 
reconfig: 


ММА ММС1, MMC3, AMC1, 014%А8, R1A1, А6%А14, ML86B 

MNB MMC1, ММС2, MMC3, MMC4, AMC2, R14, O15&A8, R1A1, A6&A14, ML86B 
MNC MPC3, APC3, FMC3, MMC2, MMC4, AMC3, O16RJD, R1A1, А6%А14, ML86B 
ESS1BC FP&LC1, ML86B 

ESS2CA FP&LC2 

ESS3AB FP&LC3, 013, ML86B 

AC1 FMC1, ММС1, MMC3, АМС1 

AC2 FMC2, MMC1, MMC2, MMC3, MMC4, AMC2 

AC3 FMC3, MMC2, MMC4, AMC3 


Entry into a BUS LOSS SSR may be from a MAL procedure, from the Bus Loss ID 
Tables in the PKT C/L, from a direct readout of bus power loss by crew or MCC, or from 
the PKT C/L BUS LOSS ACTION. 


The following additional information refers to each column of SSR-10 thru SSR-148: 
1. ACTIONS 


The ACTIONS column lists, by panel, all the orbiter reconfig steps necessary 
following a bus loss. Reconfig performed prior to starting the ACTIONS, such as 
from PKT C/L BUS LOSS ACTIONS, is repeated in the ACTIONS column for 
completeness. No trouble-shooting steps are listed based on the assumption 
that the bus loss has been confirmed prior to starting the SSR. ACTIONS are 
config independent, making many of the switch position listings verification steps. 
Equipment or function loss that necessitates each reconfig step is listed adjacent 
to that step in the EQUIP/FUNCTION LOST column. 


2. BUS ISOLATION 


The BUS ISOLATION steps do not have to be performed following a bus loss 
since equipment being unpowered is already unpowered if the bus is dead. The 
BUS ISOLATION column can be used as a shopping list if power must be 
reduced on a particular bus for any reason. Any equipment loss resulting in each 
isolation step is listed adjacent to the step in the EQUIP/FUNCTION LOST 
column if the same equipment is not already listed adjacent to a reconfig ACTION 
step. Equipment isolation steps listed in the ACTIONS column are not repeated 
in the BUS ISOLATION column. 


3. EQUIP/FUNCTION LOST 


This column lists all equipment of the functions that are lost because of a bus 
loss. If reconfig action is necessary because of equipment loss, the equipment is 
listed adjacent to the appropriate ACTIONS column step(s). If no reconfig is 
necessary, but equipment may be isolated from bus, the equipment is listed 
adjacent to BUS ISOLATION STEP. Equipment lost for which there is no reconfig 
or isolation is listed separately. Equipment that is used only during ascent, such 
as the ET door system, is not included. 


09/25/08 7-98 MAL/ALL/GEN J 


EXPLANATORY NOTES FOR BUS LOSS SSRs (Cont) 


09/25/08 


4. 


CREW INDICATIONS 


Onboard crew indications that occur when a bus fails are grouped according to 
the type of indication. C/W lights are listed together, as are Fault Summary 
Messages and lights lost. Dedicated displays and tbs are grouped by the panels 
on which they are located. Indications listed would occur immediately when bus 
failed; exceptions are explained by a note or preceded by a qualifier. Indications 
that are config dependent are preceded by a qualifier such as “If H2O Loop 2 
Pump Action.” 


If a Fault Summary Message (FSM) is available in OPS 2 only, without a similar 
message in BFS or OPS 3, the FSM is followed by ‘(2)’. If FSM is available in 
OPS 3 only or BFS only, the FSM is followed by (3) or (В). If FSM is available 
in OPS 3 and BFS, the FSM is followed by ‘(3,B)’. Nothing is listed for FSMs that 
are available in all mission phases (available in OPS 2 and OPS 3 or in OPS 2 
and BFS). OPS 1 and 8 were not considered. 
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EPS MNA 
SSR 10-29 


EPS ММА 
SSR 10-29 


EPS SSR-10 


BUS LOSS: MNA DA1 


ACTIONS 


e Perform FC1 SHUTDN 
(EC SHUTDN Cue Card) 


e Perform LOSS OF 1 FC 
(ORB PKT, PWRDN) 


e cb AC CONTR AC1 
ФА,ФВ,ФС (three) — cl 

e INV/AC BUS 1 — OFF 
(tb-OFF) 


ФВ,ФС, (three) — op 
e AC1 BUS SNSR - OFF 
e O2,H2 МАМЕ МІУ TK1,2 
(four) - OP 


If O2(H2) Tk1 in use: 

• O2(H2) TK1 НТК B - 
AUTO 

• O2(H2) TK1 НТВ A — OFF 

If O2(H2) Tk3 in use: 


If EMU(s) in battery charge 
mode: 

(AW18H) 

e PWR/BATT CHGR EMU 
1(2) BUS SEL - MNB 


(A12) 

APU HTR 

• GAS GEN/FUEL PUMP 1 — 
B AUTO 

• GAS GEN/FUEL PUMP 3 - 
A AUTO 

e LUBE OIL LN 1 - B AUTO 

. 3-A AUTO 

APU HTR TK/FU LN/H2O 


EQUIP/FUNCTION LOST 


FC1 PUMPS, pH Snsr 
Purge VIv 
O2,H2 Flow Xdcrs 
Cell Perf Monitor 
AUX PL A Bus pwr 
MNA pwr to ESS2CA 
ESS3AB 
CNTLAB1,2,3 
CNTLCA1,2,3 


MNA pwr to CABPL 1,2,3 
buses 


AC1 ФА,ФВ,ФС Inverters 


Cryo O2,H2 Tk1 Htrs A 


Cryo O2, H2 Tk3 Htrs A 


Cryo O2, H2 Tk5 Htrs A 


Av Bay 3 Agent discharge 
capability 


EMU 1,2 PWR/BATT Charger 
MNA pwr 


Brake Htrs A 
APU 1 GG/Fu Pump Htrs A 


APU 3 GG/Fu Pump Htrs B 
APU 1 Lube Oil Line Htrs A 


3 Lube Oil Line Htrs B 
1 Tk/Fu Ln Htrs A 


(Includes all MNA sub-buses and AC) 


CREW INDICATIONS 


MASTER ALARM Light/ 
Tone - on 
SM ALERT Light/Tone — on 


(F7) 
MDU CRT 1 blanks 


(F1) 
MDU MFD 2 blanks 


(F8) 
MDU PLT 1 blanks 


(F7) 
C/W CABIN ATM It — on 
C/W FREON LOOP It — on 
C/W AV BAY/CAB AIR 
It — on 
C/W MN BUS UNDERVOLT 
It — on 
C/W AC VOLT It — on 
C/W FC PUMP It — on 
3|C/W RCS JET It — on 
C/W H20 LOOP It — on 
EVENT TIMER ind — blank 


(COMM LOST) 
MS,OS audio lost 
Xmit to gnd via UHF 


(LIGHTS LOST) 

L Console Floodlt 

Pnl Its L/Ctr (pnls L1,L2,L4, 
C2,C3,F2,F6,F7) 

Pnl Its ШОН (pnis 05,06, 
07,013,014,015) 

Numeric Its (pnis ОЗ, F7) 

Instr Its R (pnis C2,F8,F9) 

PS Floodlt 

Orbit Sta Instr Its (pnls A1,A2) 

Middeck Floodlts 1,8 

WMC Floodlt 

MO13Q pnl It 2 

Airlock Floodlt 1 

PLB Floodlts Aft Stbd,Fwd 
Port, Docking 

TA Floodlt 2 


(F9) 

AC1 ФА,ФВ,ФС AC volts 
ind — « 90 

DC VOLTS ММА ind – OSL 


(FSMs) 
S86 HYD RSVR Q 1 
SM2 HYD QTY 1 (B) 
5,586 WSB Т (2) 
SMO THRM HYD (B) 
S66 AV BAY 3 FAN 
S66 AV BAY 2 FAN 
S66 CABIN FAN 


NOTES 


@ Buses remained 
pwrd 


(2) Pwrs PL Timing 
Buffer and ОШ 1 (if 
flown). OIU 1 
redundant pwr MNB 
MPC2 via CAB PL3 


Indications do not 
appear until jet 
commanded 


жа TIME ,, 


If not done within 

20 min, may freeze 
N2H4 and lose APU. 
However, SM ALERT 
occurs above freezing 
temp 


(5) 586 WSB T1 if in 
BLR CNTLR/HTR 1B. 
S86 WSB T3 if in BLR 
CNTLR/HTR 3A 


566 CABIN PPCO2 
566 IMU FAN DP 
S66 CABIN PPO2A 


4le SYS ТА - OFF 
Ale 1B - AUTO 
Ale 3A — AUTO 


APU(1,2,3) GG Inj H2O Tk 
Htrs A 


APU 1,2 GG Inj H2O Ln Htrs A 
3 GG Inj H2O Ln Htrs B 
3 Tk/Fu Ln Htrs B 

Rud/Spd Brake Htr A 


Body Flap Htr A 


566 CABIN PRESS 

SM1 САВМ DP/DT BU (В) 
S67 AC VOLTS 1 

569 FC PUMP 1 

569 FC H2 PUMP 1 

588 FREON FLOW 2 

S88 FRN AFT CP 2 


Elevon Actr Htrs A S88 FRN PL HX 2 
S88 H20 LOOP 1 FLOW 
If SSPTS: S88 H20 LOOP 2 QTY 
PTU 1 (OPCU 1 and S88 Н2О LOOP 2 TEMP 
APCU 1) S88 H20 PUMP P2 
ИО ERROR CRT 1 
S67 MAIN BUS V 
(Continued) (Continued) (Continued) 
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MAL/ALL/GEN J 


EPS SSR-10 (Cont) 


BUS LOSS: MNA DA1 


ACTIONS 
(A12) 


• PUMP PWR 1 – ММВ 
° 3-ММС 


If RAD CNTLR LOOP 1,2 – 
AUTO B: 

e Perform ON-ORBIT RAD 
CNTLR SWITCH, ECLS 
SSR-13 for Freon Loop 1,2 


(L1) 

e FLASH EVAP CNTLR PRI 
B- OFF 

e If FES reqd, go to FES 
RESTART USING FES PRI 
A, ECLS SSR-5 

e TOP EVAP НТК NOZ L - 
B AUTO 

e TOP EVAP HTR DUCT- B 


If HI LOAD EVAP enabled: 

* HI LOAD DUCT HTR - 
B(C) 

e Maintain ШОН Canister(s) 


changeout per cue card and 
FLIGHT PLAN 


e HTR A SPLY -2 
B SPLY -1 


MODE - OFF 


e PORT RMS HTR A - OFF 
e PORT RMS HTRB - 
AUTO 


If OBSS berthed 

(A8L) 

* STBD RMS HTR A - OFF 

e STBD RMS НТВ В – 
AUTO 


(F6,F8) 

e HSI SEL SOURCE - other 
than MLS, (OV103,4) 
TACAN 1 or (OV105) GPS 1 


• UHF EVA STRING - 2 


e For attitude control, LOSS 
OF VERNIER (ORB OPS, 
RCS) 


Refer to OMS/RCS Slide 
Rule for vlv loss info 
17 |Reconfig following vlv(s) only 
if leak isolation reqd: 
(O7) 


• AFT L RCS He PRESS A,B | 18 


R RCS He PRESS A 


e FWD RCS He PRESS А 


(Continued) 
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EQUIP/FUNCTION LOST 


Circ Pump 1 MNA pwr 
3 MNA pwr 


Freon Loop 1 Rad Спїїг В 
2 Rad Cntlr B 


FES Pri B Cntlr 


Top Evap L Noz Htr A 


Top Evap Duct L,R,Fwd,Aft 
Htrs A 


Hi Load Duct Outbd,Inbd Noz 
Htrs A 


FES H20 Fdln A Htrs 1 (all) 
B Htrs 2 (all) 


Auto radiator isolation 
function 


RMS: 
Primary pwr 
Port Payload pwr 
MCIU 
Port Mid MRL Mtr 1 
Port Aft MRL Mtr 2 
Stbd Fwd MRL Mtr 2 
Stbd Aft MRL Mtr 1 
Shldr Brace Rel 
Port Htr A 
Stbd Htr A 
D&C Primary Itg 


MLS 1 

(OV103,4) TACAN 1 
(OV105) GPS 1 
Radar Altm 1 


ACA 1 MNA pwr 


SSOR 1 


RCS Manf L5 RJD pwr 
(L5L,L5D) 

RCS Manf F1 RJD pwr 
(F1F,F1L,F1U,F1D) 


L,R,F RCS He Pr Isol A GPC 
Спі and man CL capability 

Aft L RCS He Pr Isol B man 
OP capability 


(Continued) 
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CREW INDICATIONS 


(FSMs) 
588 THERMAL FRN 
S88 THERMAL H20 
S67 FPC/FLC 1 
S67 MPC 1 
S67 APC/ALC A 

3|L RCS D,L JET 
RM DLMA MANF 


If ADTA 1, MLS 1, - STAR 
TRKR pwrd: 
‘BCE STRG 1 ADTA' (3,B) 
“ВСЕ STRG1MLS' (3) 
'BCE STRG 1 STKR' 


(L2) 
6|CAB VENT ISOL tb — bp 
6|CAB VENT tb — bp 
7|O2 SYS 1 SPLY tb — CL 
7 |N2 SYS 1 SPLY tb — bp 
7|N2 SYS 1 REG INLET 
tb — bp 
(01) 
AIR TEMP AV BAY 2 ind – 
45 degF 
H20 PUMP OUT PRESS 
LOOP 2 ind — 0 psia 
O2/N2 FLOW SYS 1 ind — 0 
pph 
CAB PRESS ind - 0 psia 
PPO2 SNSR A ind - 0 psia 


(ОЗ) 

RCS/OMS Prplt Qty Gage 
blanks 

Mission Timer blanks 


HYD/APU 


HYD QTY 1 ind — 0% 
13|APU H2O QTY ind – 0% 


(R1) 
FC1 COOL PUMP AP tb — bp 


(R4) 
15|HYD BK ISOL VLV 1 tb — OP 
15|LG EXTND ISO VLV tb — OP 
15|HYD MPS/TVC ISOL ММ 
SYS 1 tb - CL 


(O7) 
16|AFT L,R RCS He PRESS A 
(two) tb — bp 
AFT L,R RCS TK ISOL 3/4/5 
A tb — bp (if vlv in CL 
position) 
(08) 
16|FWD RCS Не PRESS А 
tb — bp 
15|FWD RCS TK ISOL 3/4/5 
tb — bp 
15|FWD RCS MANF ISOL 1 
tb — bp 
(R11L) 
15|SPLY H2O TKA INLET 
tb — bp 
15|SPLY Н2О TKB OUTLET 
tb — bp 


(R13L) 
RAD CNTL STBD,PORT 
(two) tb — bp 


(2) 
(2) 


(Continued) 


NOTES 


(3) Indications do not 
appear until jet 
commanded 


(6) After MET 3:30, 
tb already bp 


D М\у holds position. 
N2 Sys 2 remains 
Crew and ground 
have lost PPCO2 


XDCR if Cabin Air Sig 
Condr not recovered 


B/U pwr remains 
for RMS ops 


When the OBSS 
is grappled by the 
RMS, the OBSS uses 
the RMS Payload 
power feed for all 
OBSS subsystem 
heater and operational 
power, except LCS 


(1) All brakes ОМ 
and safing initiated 


@2 Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


(13) APU H20 QTY 1 if 
in BLR 1B. APU H20 
QTY 3 if in BLR ЗА 


Single mtr time. 


One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


(5) М\у holds position 


Vlv holds 


position. Man OP 
capability remains 


Do not reconfig 
for reg switch or 
l'CNCT procedures 


М\у holds position. 


Man CL and full GPC 
cntl remains 


MAL/ALL/GEN J 


EPS SSR-10 (Cont) 


BUS LOSS: ММА DA1 


ACTIONS 


GNC 23 RCS 


e Reprioritize L,R Manf 2 Jets 
to first priority: DES INH 
twice all other jets; highest 
priority first, then next 
highest, etc 

e Set aft pod(s) PRI JET FAIL 
LIMIT to 6 


(08) 

e If Straight Feed config, Left 
OMS XFEED B - OP 
(tb-OP). Otherwise, УМСС 


• GPC/CRT 01 EXEC 


(O16:D) 

cb MNC 

e (OV103) GPS PRE AMPL 
| 


22|• GNC ITEM 1 EXEC 


e SM ITEM 4 EXEC 
* PL ITEM 6 EXEC 


(R11U) 

e FC H20 LINE 
HTR - B AUTO 

e ЕС H20 RELIEF 
HTR - B AUTO 


(A13) 

* (OV103) GPS PRE AMPL 
UC - MNC 

e (OV103) GPS PRE AMPL 
LC - MNC 


(A14) 

RCS/OMS HTR 

* FWD RCS - B AUTO 

• L POD (two) — A OFF, 
B AUTO 

* R POD (two) — B OFF, 
A AUTO 

• OMS CRSFD LINES - 
A OFF, B AUTO 


STRUC Z1/2/3 – cl 
e cb MNB EXT ARLK НТВ 
LN ZN 1, ZN 2 (two) — cl 


If in Rendezvous or Docked: 
e cb MNB EXT ARLK HTR 
VEST Z1/2/3 — cl 


e MMU PORT,STBD HTR B 
(two) — cl 
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EQUIP/FUNCTION LOST 


Aft RCS L,R Jet 2 Htrs 


OMS Eng/Xfeed Viv 
Redundancy 


IDP 1 

MDU CRT 1 
MDU MFD 2 
MDU PLT 1 
ADC 1A/2A 


MMU 1 


FC H20 Line Htrs A 
FC H20 Relief Htrs А 


MS ATU, CCU & FD Spkr 


Fwd RCS A Htrs (all) 
L Pod A Htrs (all) 


R Pod B Htrs (partial) 
OMS Crsfd Ln A Htrs (all) 


H20 Line Htrs A: 
Waste Dump Line Htr A 
Sply Dump Line Htr A 
Vac Vent Line Htr A 


Ext Arlk Htrs A: 
Structural Htrs A 
Water Line Htrs A 


Ext Arlk Vest Htrs A 


MMU Port, Stbd Htr А 


(Continued) 
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CREW INDICATIONS 


(R13L) 
15|MMU GN2 SPLY ISOL VLV A 
tb — bp 


(A4) 
EVENT TIME ind — blank 


(A8U) 
11|RMS D&C tb — bp except: 
Brakes tb — OFF 
RATE MIN tb — OFF 
RATE HOLD tb — OFF 
SOFT STOP tb — gray 
RATE SCALE tb — gray 


(A8L) 
Port RMS: 
DPY/STO tb — bp 
RETEN LAT tb — bp 
R-F-L MID tb — bp 


STARBOARD RMS: 
DPY/STO tb — bp 
RETEN LAT tb — bp 
R-F-L AFT tb — bp 


SM 94 PDRS CONTROL 


PORT RMS Indications lost: 
Mid MRL Mtr 1 
LAT/REL/RDY 
Aft MRL Mtr 2 
LAT/REL/RDY 


STBD RMS Indications lost: 
Fwd MRL Mtr 2 
LAT/REL/RDY 
Aft MRL Mtr 1 
LAT/REL/RDY 


If cooling by FES B only: 
‘S88 EVAP OUT T1' 
‘S88 EVAP OUT T2 


(ML31C) 

15| WASTE Н2О TK 1 VLV 
tb — bp 

15| WASTE H20 DUMP ISOL 
VLV tb — bp 

15| WASTE H20 DUMP VLV 
tb — bp 

15|SPLY Н2О ТКО OUTLET 
tb — bp 


(AW82D) 


26|EMU 2 Н2О SPLY,WASTE 


tb (two) — CL 
If OMS Gmbl Cmd Abs value 
> 2 deg: 
C/W OMS TVC It — on 
‘L OMS GMBL’ (3,B) 


SM (BFS SM 63) 
PL BAY DOORS 


If in AUTO OP/CL for PLBDs, 
sequence terminates 
immediately and msg ‘(S63) 
PBD CONFIG’ 


During MAN PLBD OP/CL, 
single mtr run time noted on 
actuators listed at left 


During Rad Dpy/Sto ops: 
(R13L) 
RAD LAT CNTL tbs (two) 
indicate single mtr ops 


(Continued) 


NOTES 


(11) All brakes ОМ 
and safing initiated 


@5) М\у holds position 


Maintains deorbit 
capability for MNB 
DA? failure 


60) Loss of redundant 

port to the following: 
MDU CDR 1 (S) 
MDU CDR 2 (P) 


(1) IDP 1, IDP 2 ADC 
data lost. MDU port 
select may be reqd 
2) Selecting failed 
MMU for GNC MF 
protects against GPC 
MMU Revr failure after 


OPS XTION 
prepositioning 


63 Listen only 
capability regained 
when headset used on 
MS CCU (from PS 
ATU) as FD speaker is 
also failed 


24) Loss of MS ATU 
causes loss of 
redundant path for 
ACCU config control 
bits, loss of xmit 
capability from CCU, 
and loss of FD Spkr 


09) Htr В remains 


6) Viv holds 

position. May have to 
interface EMU 2 with 
SCU 1 to provide total 
H20 servicing/recharge 


67) Ніг A remains 


MAL/ALL/GEN J 


28|Save L OMS for deorbit (If 


28|Prior to using ЦВК) OMS: 


EPS SSR-10 (Cont) 
BUS LOSS: MNA DA‘ 


ACTIONS 


For PLBD ops: 
e OP/CL Drs in man mode 


reqd for on-orbit burn, 
VMCC) 


GNC XXXXX 

MNVR YYYYY 

Sel L OMS SEC: 

e OMS L GMBL SEL - 
ITEM 30 EXEC 

Sel R OMS PRI: 

e OMS R GMBL PRI – 
ITEM 29 EXEC 


If Waste H2O Dump reqd: 
e Perform WASTE H20 SYS 
BACKUP DUMP (IFM) 


If on PCS1: 
e Perform RECONFIG TO 
ALT PCS SYS, ECLS 


(3,B) 


e NH3 CNTLR B — PRI/GPC 


e VAC VENT ISOL VLV BUS 
SEL - MNB 


If AC Pwr Transfer cable to 
be installed to regain AC: 
e Go to EPS SSR-200; 
otherwise, continue 
with Bus Loss Actions 


If Cab Temp Спїїг 2 active: 


(L1) 
* CAB TEMP CNTLR — OFF 


Actuator and BYP vlv 
linkage, connect linkage to 
PRI Actuator 


• CAB TEMP CNTLR - 1 


(R13U) 
H20 LOOP 2 OUT P 
* C/W PARAM SEL tw — 115 
e РАВАМ =- INH 
• C/W PARAM SEL tw — 

> 119 


(Continued) 
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EQUIP/FUNCTION LOST 


PLBD: 

C/L Lat 1-4, 5-8, 9-12 
Mtrs 1 

Port,Stbd Fwd Blkhd Mtrs 1 

Port Aft Blkhd Mtr 1 

Stbd Door Mtr 1 

Port Door Mtr 2 CL Limit sw 

Stbd Door Mtr 1 OP Limit 
sw 


L OMS GN2 Press Viv Op TM 


L,R OMS He Pr Isol A GPC 
OP Спі 

L,R OMS He Vap Isol 1 GPC 
OP Спі 


L OMS Pri TVC 


R OMS Sec TVC 


Waste Н2О: 
Dump Му Спі 
Noz Ніг 


O2/N2 Спі Sys 1: 
O2/N2 Sys 1 Flow Хасгѕ 
O2 Sys 1 Sply Viv Спі 
№ Sply Viv 1 Cntl 
М2 Reg Inlet Viv 1 Cntl 
О2 Xovr Viv 1 OP capability 
О2/М2 Cntl Viv 1 man Спїї 
PPO2 Snsr A 


Cabin Press Snsr 
Emer dP/dT B/U Comp 


FC3 Redundant Reac Му 
Cntl on рп! C3 


NH3 Sys A Pri Cntlr 


Vac Vent Isol Viv MNA Cntl 


Cabin Temp Cntlr 2 and Hx 
Byp VIv Mtr 2 


(Continued) 
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CREW INDICATIONS 


If OMS Gmbl Cmd Abs value 
> 2 deg and Sec ТУС 
selected: 

C/W OMS TVC It — on 
'R OMS GMBL' (3,B) 


If Hum Sep A ОМ: 
‘S66 HUMID SEP A’ 


If H2O Loop 1 Pump A 
active: 
“588 H20 LOOP 1 FLOW’ 
“588 H2O LOOP 1 TEMP’ 
“588 H2O PUMP P 1’ 


(01) 
Н2О PUMP OUT PRESS 
LOOP 1 ind — 20-25 psia 


(F7) 
If APUs active, and using 
BLR CNTLR/HTR 1B or 3A: 
C/W APU TEMP It — on 
after ~ 2 min 


If first AA failure and S/W 
Processing Accel data: 
RM FAIL ACC (3) 


CCTV Video and TV Annun 
Its lost if MNA selected for 
VCU 

CCTV Mon 1 lost 


STAR TRKR DR POS -Y 
OP/CL time incr from 8 to 
16 sec 


L ADP deploy time incr from 
15 to 30 sec 


NOTES 


05) Vlv holds position 


8) Lost TM: 

GNC SYS SUMM 2 

L OMS N2 P VLV: 
If Eng — 
ARM/PRESS, 
assume vlv OP 

L,R OMS ENG VLV 1: 
Assume Му 1 status 
same as VIv 2 


Man Спі 


remains. Redundant 
Isol remains 


Maintains He Isol 
redundancy 


Gi) Viv fails closed. 
| or real-time flow 
test will be required. 


VMCC for additional 
direction 


(82) O2/N2 Спи Viv 1 
normally closed when 
unpowered 


69 Not yet active on 
all vehicles 


Sys A Sec Cntlr 
man on capability 
remains 


Lose Auto Temp 
Cntl via Cntlr 2 and 
H20 Loop 2 Cabin Hx 
In Temp snsr. Hx Byp 
vlv holds position. 
May be repwrd after 
AC Pwr Transfer Cable 
connected 


MAL/ALL/GEN J 


EPS SSR-10 (Cont) 


BUS LOSS: ММА DA1 


ACTIONS 


SM 60 TABLE MAINT 

e Inhibit 0612705, 0612700, 
0612740, 0612710, 
0612665, 0612742 


e\Hose stowed in cradle 

e WCS ON It - OFF 

e FAN SEP SEL sw — OFF 

e HOSE BLOCK - SEP 2 

e In next step, alternate fan 
sep will turn on for 30 sec. 
Normal ops may proceed 
after 30-sec run complete 

e FAN SEP SEL sw - 2 


(R2) 
* BLR CNTLR/HTR 1 – A 


e H20 PUMP LOOP 2 - 
OFF 

e H20 LOOP 1 BYP 
MODE - AUTO 

• AV BAY 1 FAN A - OFF 

. VB - ON 

• AV BAY 2 FAN (two) – ON 


e AV BAY 3 FAN A – ON 

° B- OFF 

e FREON PUMP LOOP 1-В 
° 2-A 


During sleep periods: 
e CAB FAN (two) — ON 


(MO13Q) 

If Arlk/Tnl Fan active: 
e ARLK FAN A — OFF 
° В-ОМ 


(Continued) 
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37 
38 


39 
40 


EQUIP/FUNCTION LOST CREW INDICATIONS 


WCS Fan/Sep 1 
Sep Fan 
1 Mtr Relay 


Hyd H20 Bir Cntlr 1B 
3A 


Humidity Sep A 
IMU Fan A 


H20 Loop 2 Вур Cntir, Sig 
Condr 
H20 Loop 2 Byp VIv pwr 
2 Pump GPC Спі 
1 Pump A 


Av Bay 1 Fan A 
Av Bay 2 Sig Condr, Xdcrs 
(ECLS SC3) 
Av Bay 3 Fan B 
Freon Loop 1 Pump A 
2 Pump B 


Cabin Air Sig Condr (ECLS 
SC6) 


Arlk/Tnl Fan A 


(Continued) 
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NOTES 


Inhibits H2O Loop 


2 Pump AP, Pump Out 
Press, Pump Out 
Temp, Accum Qty, 
Cabin HX in T, H2O 
Loop 1 Ich Flow 
respectively 


(87) H20 Loop 2 Byp 
viv holds position 


H20 Loop 2 
Pump Out Press, 
Pump AP, Accum Qty, 
Pump Out Temp snsrs 
lost 


May be 
repwrd after AC 
Pwr Transfer Cable 
connected 


AV Bay 2 Fan AP, 


Air Out Temp snsrs 
lost 


Use streamers (if 
flown) or monitor by 
feel during wake period 
if Cabin Air Sig Condr 
not recovered 


MAL/ALL/GEN J 


EPS SSR-10 (Cont) 


BUS LOSS: MNA DA1 


42 BUS ISOLATION 
NLY ON MCC CALL, 


• МОО CRT 1 PWR – OFF 
• МОО МЕР 2 PWR - OFF 
e MDU PLT 1 PWR — OFF 


(C2) 
* IDP/CRT 1 PWR – OFF 


(06) 
e STAR ТЕКЕ PWR -Z — 
OFF 


(07) 
e (OV105) GPS 1 PWR - 
ОЕЕ 


• (OV105) GPS 1 PRE AMPL 
UPPER - OFF 

e (OV105) GPS 1 PRE AMPL 
LOWER - OFF 


(O8) 
* RADAR ALTM 1- OFF 
e MLS 1 - OFF 


(O14:B) 
cb MNÁ 
43|« OI SIG СОМОВ 
OF 1/4 A — op 
43|« OI SIG СОМОВ 
OM 1/2 A — op 
43 |» OI MDM OF 1/2 А- op 


(O14:C) 

cb ММА 

e (OV103,4) TACAN 1 — op 
45|e SMOKE DETN ШВ FLT 


• FIRE SUPPR BAY 3 — op 
e UTIL PWR O19/MO52J — 


(O14:D) 
cb ММА 
47 |• FREON RAD CNTLR 1 – 


op 
47 |• FREON RAD CNTLR 2 – 


(Continued) 
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EQUIP/FUNCTION LOST CREW INDICATIONS 


-Z Star Trkr Dr OP capability 
Tracker 


(OV105) GPS 1 


Н2О Byp Loop 1 Snsr 
(ECLS SC11) 


Fwd Mission Timer 
Aft Event Timer 


Tacan 1 
L,R Fit Dk Smoke Detectors 


Av Bay 2 Smoke Detector A 
Av Bay 3A Smoke Detector 


B 
MNA Utility pwr 
L Console Floodlt 


Cryo O2 Tk1 Htr Current 
Snsr 1 


Auto radiator isolation 
function 


Cabin Vent Му 
Vent Isol 


(Continued) 
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NOTES 


(42) AC1 Bus Isolation 
for AC Pwr Transfer 
Cable Installation 
accomplished in MNA 
DA1 ACTIONS 
column. No additional 
bus isolation steps 
reqd 


Redundant pwr 


source remains for 
equipment 


H20 Loop 1 
Intchgr Flow rate and 


IMU Fan AP snsrs lost 


(45) Cabin Smoke 
Detector remains 


(6) Current Snsr 2 
remains 


@) Спїїг A remains 


MAL/ALL/GEN J 


EPS SSR-10 (Cont) 


BUS LOSS: ММА DA1 


(O14:F) 


e MMU 1 - OFF 


(R14:B) 
cb MNA 


* ILLUM/PTU HTR - op 


cb MNA TV 
* CONTR UNIT - op 
e MON 1 — op 


e FLOOD AFT STBD - OFF 
° FWD PORT - OFF 
° DOCKING - OFF 
e PORT RMS LIGHT — OFF 


IF DOCKING MISSION 

ecb ESS 1BC DEP SYS 1 
VENT ISOL - op 

ecb MN ADEP SYS 1 
VENT — op 


(Continued) 


09/25/08 


EQUIP/FUNCTION LOST CREW INDICATIONS 


ATVC 2 1501 ME 


ЕСІ Startup Htr Inh capability 


MS ATU 
FD Spkr 


UHF Splx Pwr Amp 

GCIL ММА pwr 

ММА pwr for Cntl BC1,2,3 
Buses 


TV C Camr and Pan-Tilt 

TV C Aft Bay Camr Htr 

TV C Camr Pan-Tilt Htr and 
Шит 


Video Cnt! Unit MNA pwr 
CTVM 1 


PS Floodlt 


TV D Camr and PAN-TILT 

TV D Camr Htr 

TV D Camr PAN-TILT Htr 
and Шит 


PLB Aft Stbd Floodlt 
Fwd Port Floodlt 
Docking Floodlt 
Port RMS It 


Vest DEP VIv Sys 1 Vent 
Vent Isol 


(Continued) 
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NOTES 


Redundant pwr 


source remains for 
equipment 


NWS 2 is still 
available 


Six vivs fail 
to non-isolation 
position 


Capability to xmit 
to gnd from UHF 
degraded 


61) GCIL also pwrd 
via MNC cb 


62 MNB pwr may be 
selected via TV pwr sw 
(рп! A7) or GCIL if 
reqd 


MAL/ALL/GEN J 


EPS SSR-10 (Cont) 


BUS LOSS: ММА DA1 


(A6L) 
IF DOCKING MISSION 


e SYS PWR MNA - OFF 
e PSU PWR MNA - OFF 


e STRAIN GAGE - OFF 
* WIB/ACIP PCM — OFF 


• FWD 1 – OFF 
• АЕТ 1 - OFF 
e MID 1,3 (two) — OF 


INLET — OP 

• cb MNA SUPPLY Н20 TKB 
OUTLET — OP 

• cb ММА WASTE Н2О 
DUMP VLV/NOZ HTR — 


e cb ММА SPLY H2O TKD 
OUTLET - op 

e cb MNA WASTE H20 
DUMP ISOL - op 

• cb ММА VAC VENT ISOL 
VLV — op 

• cb ММА WCS СМТІК- 


op 
• cb ММА GALLEY OVEN - 


e cb MNA EXT ARLK НТВ 
STRUC Z1/2/3 — op 

e cb MNA EXT ARLK НТВ 
LN ZN1, ZN2 (two) — op 

* cb MNA EXT ARLK HTR 
VEST Z1/2/3 — op 


(Continued) 
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EQUIP/FUNCTION LOST 


MNA A7 


Fwd Truss Docking It 

Port Vestibule Docking It 

DSP SYS PWR MNA 
PSU PWR ММА 


MNA pwr to DSP Logic buses 
1,3 
MNA Pyro System 


External Airlock Its 1,4 


MADS W/B FDM, WBSC, 
SGSC, ACIP PCM 


MNA FMC1 Bus pwr 
АМС1 Bus pwr 
MMC1 Bus pwr 
MMC3 Bus pwr 


Sply H2O TKA Inlet Viv Cntl 


Sply H2O TKB Outlet Viv 
Cntl 


Waste H2O TK1 Inlet Viv 
Cntl 

Sply Н2О TKD Outlet Viv 
Cntl 

Waste H2O Dump Isol Cntl 


Ext Arlk Htrs A 


MMU Port, Stbd Htr А 
MMU GN2 Sply Isol Viv A 


TA Floodlt 2 


(Continued) 
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CREW INDICATIONS 


DSP SYS PWR SYS 1 tb — 
OFF 


NOTES 


05) Vlv holds position 
65) Нїг В remains 


(63) All docking 
mechanisms will have 
single mtr times 


Logic buses 1(3) 


remain pwrd via 
MNB(MNC) 


MAL/ALL/GEN J 


EPS SSR-10 (Cont) 


BUS LOSS: ММА DA1 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


(ML86B:F) 
cb MNA FLOODS 
• MIDDECK 1/8 — ор 


e O2 НТК TK3 SNSR 1- op 
e O2 НТК TKS SNSR 1- op 


(A15:H,l,J,K) 
* cb MNA TK6-TK9 O2 HTR 
SNSR 1 — op 


09/25/08 


EQUIP/FUNCTION LOST CREW INDICATIONS 


Ctr MPS He reg A « 680 
during entry (MM303) 


Middeck floodlts 1,8 
WMC Floodlt, MO13Q pnl It 2 
Airlk Floodlt 1 


Cryo O2 Tk3 Htr Current 
Snsr 1 

Cryo O2 ТК5 Htr Current 
Snsr 1 


Cryo O2 Tk 6-9 Htr Current 
Snsr 1 


CDR HUD 


Port, Stbd Rad Dpy/Sto Mtr 1 
Port, Stbd Rad Lat 1-6, 7-12 
Mtrs 1 


Fwd RCS Jet 1 Htrs 


L OMS Purge М 1,2 
L OMS Eng Pr VIv Coil 1 
L OMS Cntl Viv 1,2 Coils 1 
R OMS Eng Pr Viv Coil 2 and 
Cntl Viv 1,2 Coils 2 
OMS Qty Gaging 
APU 1 Cntlr Pwr Sply A 
1 Fu Tk VIVA 
1 СВХ GN2 Repress Vlv 
3 Cntlr Pwr Sply B 
3 Fu Tk VIV B 


Hyd Rsvr 1 Qty Snsr 
TVC Hyd Sys 1 Isol Cntl 
Hyd Brake Isol Viv 1 Cntl 
LG Extend Isol Viv 

Viv 1 
NWS Hyd Sys 1 


-Y Star Trkr Dr Sys 1 OP/CL 
capability 
LH Vents 5,6,8,9 Mtrs 1 
RH Vents 1,2,3,5,6 Mtrs 1 
L ADP Deploy Mtr 1 
Htr Cntlr 1 


Hyd Main Pump 1 Depress 
Solenoid RPC A 

Hyd Main Pump 3 Depress 
Solenoid RPC B 


Atm Press Cntl O2 Sys 1 
Sply Viv Cntl 

EMU 2 Sply and Waste H20 
Viv Cntl 

EMU 1,2 Pwr/Batt Chgr MNA 
pwr 


PL Reten Sys A Rel/Lat Mtrs 


(Continued) 
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position. N2 Sys 2 
remains 


(5) М\у holds position 


@6) Viv holds 

position. May have to 
interface EMU 2 with 
SCU 1 to provide total 
H20 servicing/recharge 


(6) Current Snsr 2 
remains 


65) Snsr 2 remains 


CAUTION 


No purge. Wait 10 
min between burns 


(67) Unable to confirm 
redundant coils 


(68) Redundant coils 
remain 


ҮМСС for OMS 
Qtys. Aft Qtys are 
frozen on 


GNC SYS SUMM 2 
Pwr Sply B 


remains. GG Bed T 
and GBX P ind lost 
when APU running 


Му fails closed. 
Redundant vlv remains 


Pwr Sply A 


remains. Turbine 
speed ind lost 


Loss of Hyd Sys 1 
deploy capability for all 
Ldg Gear. Pyro 
backup release sys will 
deploy Ldg Gear. NLG 
can also be deployed 
by Hyd Sys 2 


Hyd Sys 2 still 
available for NWS 


(65) Mtr 2 remains 


(66) Htr Cntir 2 


remains 


@) Redundant RPC 
remains 


MNB pwr select 
capability remains 


MAL/ALL/GEN J 


EPS SSR-10 (Cont) 
BUS LOSS: ММА DA‘ 


BUS ISOLATION 


09/25/08 


69 


61 
61 
70 
71 


72 


73 
73 


74 


EQUIP/FUNCTION LOST CREW INDICATIONS 


MPS: 
Ctr Eng He Intercon 
Outlet Viv 
Ctr Eng He Isol A 
Pneu Не Isol 1 
He Sply Blowdn Viv 1,2 
Prplt F/D Inbd LH2 Viv 


ET Door Mtrs: 
C/L Lat Actr 1 Mtr 1 
2 Mtr 1 
L Dr Closure Mtr 1 
Uplock Lat Mtr 1 


Ku-Bd Jettison Sys A 
Stbd RMS: 
Jett/Guil Sys A 
Deadface Relays 


Freon Loop 1,2 Cntlr В Rad 
Byp Viv Mtrs 


Ops Hyd Actr Instr 
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NOTES 


(61) ww fails closed. 
Redundant vlv remains 


69 Viv fails closed 


QO) Viv fails closed. 
Aft compartment, OMS 
pods, ET umbilical 
cavity will not be 
purged during entry 
(MM304) 


(71) Viv holds 


position. Loss of 
manual capability to 
inert LH2 Manf 


(73 Redundant mtrs 
remain 


03 Sys В remains 


Bypass vlv holds 
position and Cntlr А 
Rad Byp Viv Mtr 
remains 


MAL/ALL/GEN J 


EPS SSR-11 


BUS LOSS: MNA FPC1 


ACTIONS 


1|e Perform ЕСІ SHUTDN 
(EC SHUTDN Cue Card), 
pwrdn not needed, then: 


(R1) 

e cb AC CONTR AC1 ФА, 
ФВ, ФС (three) – cl 

e INV/AC BUS 1 - OFF 
(tb-OFF) 

e INV PWR 1 — OFF 
(tb-OFF) 

e cb AC CONTR АС1 ФА, 
ФВ, ФС (three) – op 

e AC1 BUS SNSR - OFF 


e Maintain LiOH canister(s) 
changeout per cue card and 
FLIGHT PLAN 


Refer to OMS/RCS Slide 
Rule for viv loss info 
4|Reconfig following vlv(s) only 
if leak isolation reqd: 
(O8) 
e FWD RCS He PRESS А 


On MCC GO: 
e GPC/CRT 01 EXEC 


e PL — ITEM 6 EXEC 
e OPS 0 - ITEM 8 EXEC 


• RCS/OMS НТК FWD 
RCS – B AUTO 


If EMU(s) in battery charge 
mode: 

(AW 18M) 

e PWR/BATT CHGR EMU 
1(2) BUS SEL - MNB 


(A8L) 

e PORT RMS НТВА - 
AUTO 

• PORT RMS HTR В – 
AUTO 


If OBSS berthed: 

(A8L) 

e STBD RMS НТВА - 
AUTO 

e STBD RMS HTR B – 
AUTO 


Pre-seat ingress: 

e Discharge handheld fire ext 
into AV BAY 3 

If AC Pwr Transfer Cable to 
be installed to regain AC: 

e Go to EPS SSR-200; 
otherwise, continue with 


EQUIP/FUNCTION LOST 
FC1 Pumps & pH Snsr 


AC1 ФА, ФВ, ФС Inverters 


Fwd RCS He Press 1501 A 
GPC Спі and man CL 
capability 

RCS Manf F1 RJD Driver 
(F1F,F1L,F1U,F1D) 


IDP 1 
MDU CRT 1 


MMU 1 


Fwd RCS A НИ (all) 


EMU 1,2 Pwr/Batt Chgr MNA 
pwr 


RMS: 
MCIU 
Port Mid MRL Mtr 1 
Port Aft MRL Mtr 2 
Stbd Fwd MRL Mtr 2 
бірі Aft MRL Mtr 1 
Shldr Brace Release 
D&C Primary Ltg 


Av Bay 3 agent discharge 
capability 


(Includes MNA FLC1, MNA FMC1, AC1) 


CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 
CRT 1 blanks 


(F7) 
C/W FC PUMP It — on 
C/W AC VOLT It — on 
C/W FREON LOOP It — on 
C/W AV BAY/CAB AIR 
It — on 
C/W H20 LOOP It — on 
SM ALERT Light/Tone — on 
EVENT TIMER ind — blank 


(F9) 
AC1 ФА,ФВ,ФС 
AC volts « 90 


(LIGHTS LOST) 

Instr Its R (pnls C2, F8, F9) 

Pnl Its L/Ctr (pnls L1,L2,L4, 
C2,C3,F2,F6,F7) 

Pnl Its ШОН (pnis 05,06, 
07,013,014,015) 

Numeric Its (pnls ОЗ,Р7) 

Orbit Sta Instr Its (pnls A1,A2) 


(FSMs) 
S67 FPC/FLC 1 
S67 AC VOLTS 1 
S86 HYD RSVR Q 


SM2 HYD QTY 1 (B) 
7,586 WSB T (2) 
$МО THRM HYD (B) 


566 AV BAY 2 FAN 

566 AV BAY 3 FAN 

566 CABIN FAN 

$69 FC PUMP 1 

569 FC H2 PUMP 1 

588 FREON FLOW 2 
S88 FRN AFT CP 2 

S88 FRN PL HX 2 

$88 H20 LOOP 2 FLOW 
S88 H20 LOOP 2 QTY 
S88 Н2О LOOP 2 TEMP 
S88 H20 PUMP P2 

ИО ERROR CRT 1 

RM DLMA MANF 


(R1) 
FC1 COOL PUMP AP tb — bp 


HYD/APU 
HYD QTY 1 ind — 0% 


13|APU Н20 QTY ind — 0% 


(01) 

FREON FLOW LOOP 1 ind — 
578 pph 

AIR TEMP AV BAY 2 ind — 
45 degF 

H20 PUMP OUT PRESS 

LOOP 2 ind — 0 psia 

(ОЗ) 

RCS/OMS PRPLT QTY Gage 
and MSN TIMER ind — 
blank 

(08) 

FWD RCS 


NOTES 
s1 TIME 1, 
! CRITICAL! 


FC1 must be shutdn 
within 9 min to avoid 
potentially hazardous 
condition 


Will be repwrd 
after AC Pwr Transfer 
Cable connected 


Crew and gnd 
have lost PPO2 Xdcr if 
Cabin Air Sig Condr 
not recovered 


Do not reconfig 
for reg switch or 
l'CNCT procedures 


(5) VW holds 
position. Man OP 
capability remains. 
Isol B remains 


(6) Loss of redundant 
port to the following: 
MDU CDR 1 (S) 
MDU CDR 2 (P) 
MDU МЕР 2(P) 
MDU PLT 1 (S) 


(7) s86 WSB T1 if in 
BLR CNTLR/HTR 1B. 
S86 WSB T3 if in BLR 
CNTLR/HTR 3A 


Selecting failed 


U for GNC MF 
protects against GPC 
MMU Rovr failure after 
OPS XTION 
prepositioning 


(ә) Temp sensing lost 


All brakes ON 
and safing initiated 


Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists. May be repwrd 
after AC Pwr Transfer 
Cable connected 


Single mtr time. 
One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists. May 
be repwrd after AC 
Pwr Transfer Cable 


bus loss actions 5| He PRESS A tb — bp 


15| TKISOL 3/4/5 tb — bp 
15| MANF ISOL 1 tb — bp 


L ADP deploy time incr from 
15 to 30 sec 


connected 


(13) APU H20 QTY 1 if 
in BLR CNTLR/HTR 1B. 
APU H20 QTY 3 if in 
BLR CNTLR/HTR 3A 


May be repwrd 


after AC Pwr Transfer 
Cable connected 


(5) Vlv holds position 


(Continued) (Continued) (Continued) 
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EPS SSR-11 (Cont) 


BUS LOSS: MNA FPC1 


ACTIONS 


If Cab Temp Спїїг 2 active: 


Actuator and BYP vlv 
linkage, connect linkage to 
PRI Actuator 


• CAB TEMP CNTLR - 1 


(R13U) 
H20 LOOP 2 OUT P 
• CW PARAM SEL tw — 115 
e PARAM- INH 
• C/W PARAM SEL tw – 

> 119 


SM 60 SM TABLE MAINT 


e Inhibit 0612705, 0612700, 
0612740, 0612710 


A 


• AV BAY 1 FAN A – OFF 
° УВ - ON 


e AV BAY 2 FAN A,B (two) – 


If Arlk/Tnl Fan active: 
e ARLK FAN А- OFF 


During sleep periods: 
e CAB FAN (two) - ON 


«Hose stowed in cradle 

e WCS ON It - OFF 

e FAN SEP SEL sw - OFF 

e HOSE BLOCK - SEP 2 

e In next step, alternate fan 
sep will turn on for 30 sec. 
Normal ops may proceed 
after 30-sec run complete 

e FAN SEP SEL sw - 2 


e Perform LOSS OF 1 FC 
(ORB PKT, PWRDN) 


(Continued) 
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EQUIP/FUNCTION LOST 


Cabin Temp Cntlr 2, Hx Byp 
Viv Mtr 2 


Hyd H20 Bir 1 Cntlr B 
3 Cntlr A 
Rsvr 1 Qty Snsr 


Hum Sep A 
IMU Fan A 


H20 Loop 2 Вур Cntir, Sig 
Condr 
H20 Loop 2 Byp VIv pwr 
2 Pump GPC Спі 
1 Pump A 
Av Bay 1 Fan A 


Av Bay 2 Sig Condr, Xdcrs 
(ECLS SC3) 
Av Bay 3 Fan B 


Freon Loop 1 Pump A 
2 Pump B 


Arlk/Tnl Fan A 
Cabin Air Sig Condr (ECLS 


SC6) 


WCS Fan/Sep 1 


(Continued) 
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CREW INDICATIONS 


STAR TRKR DR POS -Y 
OP/CL time incr from 8 to 
16 sec 


(L1) 
If H2O PUMP LOOP 1A 
active: 
“588 H2O LOOP 1 FLOW’ 
“588 Н2О LOOP 1 TEMP’ 
“588 H20 PUMP P1’ 
If FREON PUMP LOOP 2B - 
ON: 
‘S88 FREON FLOW 2’ 
‘S88 FRN AFT CP 2’ 
‘S88 FRN PL HX 2’ 


H20 PUMP OUT PRESS 
LOOP 1 ind — 20-25 psia 

FREON FLOW LOOP 2 
ind — 578 pph 


If Hum Sep A ОМ: 
‘HUMID SEP A’ 


If IMU Fan A ON: 
‘S66 IMU FAN DP’ 
‘S66 IMU FN SPD A’ 


(F7) 
If APUs active and using 
BLR CNTLR/HTR 1B or 3A: 
C/W APU TEMP It — on 
after ~2 min 


10|(A8U) 

RMS D&C tb — bp except: 
BRAKES tb — OFF 
RATE MIN tb — OFF 
RATE HOLD tb — OFF 
SOFT STOP tb — gray 
RATE SCALE tb — gray 


NOTES 


All brakes ON 
and safing initiated 


Lose Auto Temp 
Cntl via Cntlr 2 and 
Н20 Loop 2 Cabin Hx 
In Temp snsrs. Hx Byp 
Vlv holds position. May 
be repwrd after AC 

Pwr Transfer Cable 
connected 


D Inhibits H2O Loop 
2 Pump AP, Pump Out 
Press, Pump Out 


Temp, Accum Qty, 
respectively 


H20 Loop 2 Byp 
Vlv holds position 


H2O Loop 2 
Pump Out Press, 
Pump AP, Accum Qty, 
Pump Out Temp snsrs 
lost 


Av Bay 2 Fan AP, 
Air Out Temp snsrs 
lost 


Use streamers (if 
flown) or monitor by 
feel during wake 
periods if Cabin Air Sig 
Condr not recovered 


62) СО2 partial Press 
and Cabin Fan AP 
snsrs lost 


MAL/ALL/GEN J 


EPS SSR-11 (Cont) 


BUS LOSS: MNA FPC1 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


• МОО CRT 1 PWR – OFF 


(C2) 
* IDP/CRT 1 PWR – OFF 
(07) 


• (OV105) GPS 1 PRE AMPL 
UPPER - OFF 

e (OV105) GPS 1 PRE AMPL 
LOWER - OFF 


e cb MNA FIRE 
SUPPR BAY 3 - op 

(014:D) 

cb MNA 

e (OV105) GPS 1 PRE AMPL 
UPPER - op 

e (OV105) GPS 1 PRE AMPL 
LOWER - op 

(O14:F) 

e MMU 1 — OFF 

(MA73C:A) 


• MCA LOGIC MNA 
FWD 1 - OFF 


09/25/08 


24 
25 


26 
27 


28 


29 
30 


EQUIP/FUNCTION LOST CREW INDICATIONS 


(OV105) GPS 1 


MNA FMC1 Bus pwr 


CDR HUD 
-Y Star Trkr Dr Sys 1 
OP/CL capability 
L ADP Dpy Mtr 1 
Htr Cntlr 1 


RH Vents 1,2,3,5,6 Mtrs 1 
LH Vents 5,6,8,9 Mtrs 1 


LG Extend Vlv 1 


MNA pwr to Cntl Buses AB1, 
AB2,AB3,CA1,CA2,CA3 


ET Door Mtrs: 
C/L Lat Actr 1 Mtr 1 
Actr 2 Mtr 1 
L Dr Closure Mtr 1 
Uplock Lat Mtr 1 


NWS Hyd Sys 1 


Freon Loop 1,2 Cntlr B Rad 
Byp Viv Mtrs 


Port,Stbd Rad Lat 1-6, 7-12 
Mtrs 1 
Port, Stbd Rad Dpy/Sto Mtr 1 


PLBD: 
C/L Lat 1-4, 5-8, 9-12 Mtrs 
1 
Port, іра Fwd Blkhd Mtr 1 
Port Aft Blkhd Mtr 1 
Stbd Door Mtr 1 


PL Reten Sys A Rel/Lat Mtrs 
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NOTES 


@3) АС1 Bus Isolation 
for AC Pwr Transfer 
Cable installation 
accomplished in MNA 
FPC1 ACTIONS 
column. No additional 
bus isolation steps 
reqd 


04 Mtr 2 remains 


65) Htr спіг2 


remains 


6) Loss of Hyd Sys 1 
deploy capability for all 
Ldg Gear. Pyro 
backup Release Sys 
will deploy Ldg Gear. 
NLG can also be 
deployed by Hyd Sys 2 


67) Buses remain 
pwrd 


G8) Redundant mtrs 
remain 


(9) Hyd Sys 2 still 
available for NWS 


Bypass vlv holds 


position and Cntlr А 
Rad Byp Viv Mtr 
remains 


MAL/ALL/GEN J 


EPS SSR-12 


BUS LOSS: MNA MPC1 


ACTIONS 


e Perform MNA BUS TIE 
(BUS TIE Cue Card) 

e Monitor, record Aamps 
between FC1 and tied FC 


(R1) 
«РІ CAB - MNB 


(A8L) 

e PORT RMS НТВ A — OFF 

• PORT RMS HTR В – 
AUTO 


If OBSS berthed: 

(A8L) 

* STBD RMS HTR A — OFF 

e STBD RMS НТВ B – 
AUTO 


(L1) 
* TOP EVAP HTR DUCT - B 


If Hi Load Evap enabled: 
e HI LOAD DUCT НТК - 


(L2) 

FLASH EVAP FDLN HTR 
*ASPLY-2 
*BSPLY-1 


* LINE HTR - B AUTO 
• RELIEF НТК - B AUTO 


(MA73C:C,D) 
e cb MCA PWR АС1 ЗФ MID 
1,3 (two) — op 


(ML86B:C) 
e cb MNB EXT ARLK НТВ 
STRUC - cl 


For PLBD ops: 
e OP/CL Drs in man mode 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 


(R11U) 
* FC PURGE VLV 1 — CL 
* FC STARTUP HTR 1 — 


• FWD PORT - OFF 
e DOCKING - OFF 
e PORT RMS LIGHT - OFF 


IF DOCKING MISSION 
ecb DEP MNA SYS 1 VENT 


(Continued) 
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EQUIP/FUNCTION LOST 


FC1 Purge Му 
O2,H2 Flow Xdcrs 
SS AV Snsrs 


MNA pwr to CABPL1,2,3 
buses 


RMS: 
Primary pwr 
Port Payload Pwr 
Port Mid MRL Mtr 1 
Port Aft MRL Mtr 2 
Stbd Fwd MRL Mtr 2 
Stbd Aft MRL Mtr 1 
Port Htr A 
Stbd Htr A 


Тор Evap Duct Fwd,Aft Htrs А 


Hi Load Duct Outbd,Inbd 
Htrs A 


FES H20 Fdln A Mid 2 Htr 1 
B Mid 2 Htr 2 


FC Н20 Line Htrs А 
Relief Htrs A 


Port, Stbd Rad Lat 1-6,7-12 
Mtrs 1 Limit sw 

Port,Stbd Rad Dpy/Sto 
Mtrs 2 Limit sw 

Port,Stbd Rad Dpy/Sto Mtrs 1 


Ext A/L Structural Htrs MNA 
pwr 


PLBD: 
C/L Lat 1-4,5-8,9-12 Mtrs 1 
Port,Stbd Fwd Blkhd Lat 
Mtrs 1 
Port Aft Blkhd Lat Mtr 1 
Stbd Door Mtr 1 
Port Door Mtr 2 CL Limit sw 


Hyd Bk Htr A 


FC1 Startup Htr Inh capability 


PLB Aft Stbd Floodlt 
Fwd Port Floodlt 
Docking Floodlt 
Port RMS It 


Vest Dep VIv Sys 1 Vent 
Vent Isol 


(Continued) 
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(Includes MNA MMC1 & MNA MMC3) 


CREW INDICATIONS 
(L2) 


2102 SYS 1 SPLY tb — CL 


(R13L) 
RAD CNTL STBD,PORT tb 
(two) — bp (when stowed) 


(A8L) 

PORT RMS: 
DPY/STO tb — bp 
RETEN LAT tb — bp 
Б-ҒА MID tb — bp 


STARBOARD RMS: 
DPY/STO tb — bp 
RETEN LAT tb — bp 
R-F-L AFT tb — bp 


NOTES 


Buses are tied 
due to: 


Loss of FC1 Purge 


capability. 
As FC1 loses 


performance, tied FC 
will pick up load, 
slowing FC1 
degradation. If 
degradation projection 
does not allow 
nominal EOM, FC1 
will be shut dn. 
VMCC; 

and 
Loss of FC1 SS AV 


SM 94 PDRS CONTROL 


Snsrs. Change in 


PORT RMS Indications lost: 
Mid MRL Mtr 1 
LAT/REL/RDY 
Aft MRL Mtr 2 
LAT/REL/RDY 


STBD RMS Indications lost: 
Fwd MRL Mtr 2 
LAT/REL/RDY 
Aft MRL Mtr 1 
LAT/REL/RDY 


PLB Floodlts lost: 
Fwd Port 
Aft Stbd 
Docking 


SM (BFS,SM) 63 


PL BAY DOORS 


Ifin AUTO OP/CL for PLBDs, 
sequence terminates 
immediately and msg (563) 
PBD CONFIG' 


During MAN PLBD OP/CL, 
single mtr run time noted on 
actuators listed at left 


AAmps >12 amps 
indicates possible cell 
crossover problem. 
AAmps shift due to 
loss of FC1 Purge 
capability is indicated 
by change in AAmps 
between pre and post 
purge readings. MCC 
will aid in this 
determination 

Му holds 


position. Sys 2 
remains 


G) Pwrs PL Timing 
Buffer and OIU 1. OIU 
1 redundant pwr MNB 
MPC2 via CAB PL3 


B/U pwr remains 
for RMS ops. All 
brakes ON and safing 
initiated 

When the OBSS 
is grappled by the 
RMS, the OBSS uses 
the RMS Payload 
power feed for all 
OBSS subsystem 
heater and operational 
power, except LCS 


(6) Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or jettison 
capability exists 


Ө, Single mtr time. 
пе failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 

(8) If AC1 MMC1 and 
MMC3 cbs not 
opened, Lat Mtrs 1 of 
actuators for Port and 
Stbd Rad Lat 1-6, 
7-12 continue to run 
until Sys A Lat Cntl sw 
placed to OFF 


Mtrs 2 will 
continue to drive until 
Sys А,В Cntl sw are 
taken to OFF 


(10) MNB htrs remain 
(11) FC1 Startup Htr is 
disconnected 


MAL/ALL/GEN J 


EPS SSR-12 (Cont) 


BUS LOSS: MNA MPC1 


ACTIONS 


(A7L) 
IF DOCKING MISSION 
cb DOCK LT MNA 


e STRAIN GAGE — OFF 
e WB/ACIP PCM — OFF 


(MA73C:A,B) 
* MCA LOGIC ММА MID 1,3 
(two) — OFF 


(A15:H,1,J,K) 


e cb ММА ТК6-ТК9 О2 НТК 
SNSR 1 — op 


(ML86B:C) 
ecb MNA EXT ARLK HTR 
STRUC - op 


(ML86B:D) 
e cb MNA FC PCM — op 
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EQUIP/FUNCTION LOST 


MNA A7 


Fwd Truss Docking It 
Port Vestibule Docking It 
DSP SYS 1 Pwr 

PSU MNA Pwr 


MNA pwr to DSP Logic buses 
1,3 
MNA Pyro System 


External Airlock Its 1,4 


MADS W/B FDM, WBSC, 
SGSC, ACIP PCM 


ММА ММС1 and ММА 
MMC3 Bus pwr 


MNA pwr to ESS2CA and 
ESS3AB 

AUX PL A Bus pwr 

Freon Loop 1,2 Cntlr В Rad 
Byp Viv Mtrs Man Cntl 

ATM Press Cntl O2 Sys 1 
Sply Viv Cntl 

Port Rad Dpy/Sto Mtr 1 

Stbd Rad Dpy/Sto Mtr 1 

LH Vents 5,6 Mtrs 1 

RH Vents 3,5,6 Mtrs 1 


Cryo O2 Tk 6-9 Htr Current 
Snsr 1 

FC3 Redundant Reac Viv 
Close Спїї on рп! СЗ 


Ext A/L Structural Htrs MNA 
pwr 


FCMS 
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(Includes ММА ММС1 & ММА MMC3) 


CREW INDICATIONS 


DSP SYS PWR SYS 1 tb — 
OFF 


NOTES 


(2) Мм holds 
position. Sys 2 
remains 


(0) MNB htrs remain 


(12) All docking 
mechanisms will have 
single mtr times 


(13) Logic buses 1(3) 


remain pwrd via 
MNB(MNC) 


(4) Buses remain 
pwrd 


(15) Cntirs A,B Rad 
Byp Vlv mtrs auto cntl 
and Cntlr A Rad Byp 
Viv mtr remain 


6) Snsr 2 remains 


@ Lost capability to 
observe and record FC 
single cell voltages 


MAL/ALL/GEN J 


EPS SSR-13 


BUS LOSS: ММА АРС1 


ACTIONS 


For attitude control, perform 
LOSS OF VERNIERS 
(ORB OPS, RCS) 


Refer to OMS/ RCS Slide 
Rule for viv loss info (use 
APC 4 Slide for Aft RCS) 


GNC 23 RCS 


4|DES INH on L Manf 3 Jets: 
e ITEM 2 EXEC 
e L3L ITEM 12 EXEC (*) 
e L3D ITEM 28 EXEC (*) 
e L3A ITEM 30 EXEC (*) 
Set aft pod(s) PRI JET FAIL 
LIMIT to 6 


5|Reconfig following viv(s) only 
if leak isolation reqd: 
(07) 
e AFT L RCS He PRESS А,В 
° R RCS He PRESS A 


(A12) 
APU HTR TK/FU LN/H2O 
e SYS 1A – OFF 

1B - AUTO 


ЗА – AUTO 


• R POD (two) - B OFF, 
A AUTO 

• OMS CRSFD LINES 
(two) — A OFF, B AUTO 


MNVR YYYYY 

Sel L OMS SEC TVC: 

e L OMS GMBL SEC - 
ITEM 30 EXEC 

Sel R OMS PRI TVC: 

e R OMS GMBL PRI – 
ITEM 29 EXEC 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


(3,B) 


NONE 


09/25/08 


со 


o 


бо о о 


11 
11 


EQUIP/FUNCTION LOST 


RCS Manf L5 RJD pwr 
(L5L,L5D) 


Aft L,R RCS He Pr Isol A 
GPC Cntl and Man CL 
capability 


Aft L RCS He Pr Isol B Man 
OP capability 


APU 1 FU TK VLV A CL 
capability via APU 1 Auto 
Shutdn signal 

APU 1 GG Inj H2O Htrs A 

APU 3 GG Inj H2O Htrs B 


Rud Spd Bk Htr A 


L Pod А Htrs (all) 
К Pod B Htrs (partial) 
OMS Crsfd Ln A Htrs (all) 


L,R OMS He Pr A GPC Спі 
L,R OMS He Vap Isol 1 GPC 
Cntl 


L OMS Pri TVC 


R OMS Sec TVC 
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CREW INDICATIONS 


1|MASTER ALARM 
Light/Tone — on 

(F7) 

C/W RCS JET It — on 


(FSM) 
L RCS D(L) JET 


If OMS GMBL cmd abs 
value > 2 deg: 
C/W OMS TVC It 
‘L OMS GMBL’ 


If OMS GMBL cmd abs 
value > 2 deg and Sec 
TVC selected: 

C/W OMS TVC It 
'R OMS GMBL' 


(3,В) 


(3,В) 


NOTES 


e Indications do not 
appear until jet 
commanded 


Manf status not 
automatically declared 
closed. Fail-offs will 
occur when jets 
commanded 


(3) му holds 

position. Man OP 

capability remains 
Maintains control 


capability for APC6 
failure 


(5) Do not reconfig 
for reg switch or 


l'CNCT procedures 


(6) Мм holds 
position. Man CL and 
full GPC cntl remain 


(7) In event of APU 1 
auto shutdn, viv 
remains OP until APU 
FU TK VLV - CL 


(8) Htr В remains 
(ә) Нїг А гетаіпѕ 


(0) Lost TM: 


GNC SYS SUMM 2 
L,R OMS ENG BALL 
VLV 1: 

Assume Му 1 status 
same as Vlv 2 


(11) Viv fails closed. 
Man cntl remains. 
Redundant Isols 
remain 


(2 Maintains Не Isol 
redundancy 


MAL/ALL/GEN J 


10|Reconfig following vlv(s) only 


EPS SSR-14 


BUS LOSS: MNA АРС4 


ACTIONS 


(A12) 
APU HTR GAS GEN/FUEL 
e PUMP 1 В AUTO 


APU HTR TK/FU LN/H2O 
e SYS 1A – OFF 

1B - AUTO 

ЗА – AUTO 


e PWR 1 - MNB 
° 3 - MNG 


(L1) 
• FLASH EVAP CNTLR PRI 
A(SEC) – ON (if read) 


• ТОР ЕУАР НТК NOZL - 
B AUTO 

• TOP EVAP НТК DUCT - B 

If Hi Load Evap enabled: 


B SPLY - 1 


e BLR СМТІК/НТК 1-A 
° 3-B 


e For attitude control, perform 
LOSS OF VERNIERS 
(ORB OPS, RCS) 


• R POD (two) - B OFF, А 
AUTO 

• OMS СЕЗЕР LINES 
(two) — A OFF, B AUTO 


Refer to OMS/RCS Slide 
Rule for vlv loss info 


if leak isolation reqd: 
(07) 
. R RCS He PRESS А 


If ICNCT config: 
(07) 


6|e AFT L RCS TK ISOL 3/4/5 


A — GPC (tb-bp) 
• АЕТ R RCS TK ISOL 3/4/5 
A — GPC (tb-bp) 


(Continued) 
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• AFT L RCS He PRESS А.В | 11 


EQUIP/FUNCTION LOST 


APU 1 GG/Fu Pump Htrs A 
3 GG/Fu Pump Hirs B 


APU 1 Lube Oil Line Htr A 
APU 3 Lube Oil Line Htr B 
APU 1 Tk/Fu Ln Htrs A 
APU 1 Inj H2O Htrs A 

3 Tk/Fu Ln Htrs B 
Rud/Spd Brake Htr A 
Body Flap Htr A 
Elevon Actr Htrs A 


Circ Pump 1 MNA pwr 
3 MNA pwr 


FES Pri B Cntlr 

Top Evap L Noz Htr A 
Top Evap Duct L,R Htrs A 
Hi Load Duct Noz Htr A 


FES H20 Fdin A Htrs 1 (all 
except MID 2) 

FES H20 Fdin B Htrs 2 (all 
except MID 2) 


Hyd H20 Bir 1 Cntlr B 
3 Cntlr A 


RCS Manf L5 RJD pwr 
(L5L,L5D) 


L Pod A Htrs (all) 
R Pod B Htrs (partial) 
OMS Crsfd Ln A Htrs (all) 


Aft L,R RCS He Pr Isol A 
GPC Спі and man CL 
capability 

Aft L RCS He Pr Isol B man 
OP capability 


AFT L,R RCS TK ISOL 3/4/5 
A CL microswitch feedback 


(Continued) 
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(Includes MNA APC1, MNA ALC1, MNA AMC1) 


CREW INDICATIONS 
1|MASTER ALARM 
Light/Tone — on 


(F7) 
C/W RCS JET It — on 


SM ALERT Light/Tone — on 
(FSMs) 
L RCS D(L) JET 
(R4) 
3|HYD BRAKE ISOL VLV 1 
tb — OP 
4|LG EXTEND ISOL ММ 
tb — OP 
3|HYD MPS/TVC ISOL VLV 
SYS 1 tb - CL 
(O7) 
AFT L RCS He PRESS A 
tb — bp 
5|AFT R RCS He PRESS A 
tb — bp 


6|AFT L,R RCS TK ISOL 
3/4/5A tb — bp (if vlv in CL 
position) 
(F7) 
If APUs active, and using 
BLR CNTLR/HTR 1B or 3A: 
C/W APU TEMP It — on 


after -2 min 
If OMS GMBL cmd abs value 
> 2 deg: 
C/W OMS TVC It 
L OMS GMBL (3,B) 


If OMS GMBL cmd abs value 

> 2 deg and TVC selected: 
C/W OMS TVC It 

R OMS GMBL (3,B) 


If cooling by FES B only: 
C/W FREON LOOP It 
‘S88 EVAP OUT T1’ 
“588 EVAP OUT T2’ 


NOTES 


e Indications do not 
appear until jet 
commanded 


© 


„! TIME 1, 


If not done within 20 
min, may freeze N2H4 
and lose APU. 
However, SM ALERT 
occurs above freezing 
temp 


(3) Му holds position 


(2) Viv holds 


position. Loss of Hyd 
Sys 1 deploy capability 
for all Ldg Gear. Pyro 
backup release sys will 
deploy Ldg Gear. NLG 
can also be deployed 
by Hyd Sys 2 


(5) Viv holds 


position. Man ОР 
capability remains 


(6) Full viv capability 
remains. If switch in 
CL, vlv will 
continuously drive to 
CL position 


@ Manf status not 
automatically declared 
closed. Fail-offs will 
occur when jet 
commanded 


(в) Htr В remains 
(ә) Нїг А гетаіпѕ 


Do not reconfig 
for reg switch or 
ГСМСТ procedures 


@) Viv holds 
position. Man CL, full 
GPC Спй remains 


MAL/ALL/GEN J 


EPS SSR-14 (Cont) 


BUS LOSS: MNA APC4 


ACTIONS 


GNC 23 RCS 


e Reprioritize L,R Manf 2 Jets 
to first priority: DES INH 
twice all other jets, highest 
priority first, then next 
highest, etc 

12|DES INH on L Manf 3 Jets: 

• ITEM 2 EXEC 

e ІЗІ ITEM 12 EXEC (*) 

e L3D ITEM 28 EXEC (*) 

e L3A ITEM 30 EXEC (*) 

e Set aft pod(s) PRI JET FAIL 
LIMIT to 6 


13|e Save L OMS eng for deorbit| 13 
(If reqd for additional 
on-orbit burns, VMCC) 


(08) 

e If Straight feed config, 
L OMS Crossfeed B — OP 
(tb-OP). Otherwise, УМСС 


Prior to using L(R) OMS: 


GNC XXXXX 
MNVR YYYYY 


Sel L OMS SEC TVC: 

e L OMS GMBL SEC - ITEM 
30 EXEC 

Sel R OMS PRI TVC: 

eR OMS GMBL PRI - ITEM 
29 EXEC 


If reqd during entry 
(« 120K ft): 

(L1) 

e NH3 CNTLR B - PRI/GPC 

If NH3 CNTLR A(B) - 
SEC/ON reqd, then: 

(L1) 

* H20 PUMP LOOP 1,2 
(two) — ON 

eNFLOW PROP VLV LOOP 

1,2 (two) — ICH 

e Activate PL H2O LOOP(s) 

(if applicable) 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 

) 


(MA73C:B 


* MCA LOGIC ММА 
AFT 1 — OFF 


09/25/08 


EQUIP/FUNCTION LOST CREW INDICATIONS 


Aft RCS L,R Jet 2 Htrs 


L OMS GN2 Press Viv OP TM 
Eng Pr Vlv Coil 1 


OMS Eng/Crossfeed Viv 
Redundancy 


L,R OMS He Pr Isol A GPC 
Cntl 

L,R OMS He Vap Isol 1 GPC 
Cntl 

L OMS Eng Cntl Viv 1,2 Coils 
1 


R OMS Eng Pr Viv Coil 2 and 
Cntl Viv 1,2 Coils 2 

L OMS Purge МІ 1,2 

OMS Qty Gage 


L OMS Pri TVC 


R OMS Sec TVC 


NH3 Sys A Pri Cntlr and Auto 
Sw over to Sec Cntlr 


MNA AMC1 Bus pwr 
LH Vent 8,9 Mtr 1 


APU 1 Cntlr pwr Sply A 
1 Fu Tk VIVA 
1 СВХ GN2 Repress Vlv 
3 Cntlr pwr Sply B 
3 Fu Tk VIV B 


(Continued) 
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NOTES 


Maintains control 
capability for APC3 
failure 


(3) Lost TM: 


GNC SYS SUMM 2 
L OMS N2 P VLV: 
If Eng — 
ARM/PRESS, 
assume vlv OP 
L,R OMS ENG VLV 1: 
Assume Му 1 status 
same as VIv 2 


Unable to confirm 
redundant coils 


Maintains deorbit 
capability for MNB 
DA2 failure 


(16) Viv fails closed. 
Man cntl remains. 
Redundant Isols remain 


Maintains He Isol 
redundancy 


(8) Redundant coils 
remain 


CAUTION 


No purge. Wait 10 
min between burns 


VMCC for OMS 
Qtys. Disregard qtys 
on meter and 

GNC SYS SUMM 2 


Я)) Sys A Sec Спїїг 
man on capability 
remains 


62) Pwr Sply B 


remains. GG Bed T 
and СВХ Р ind lost 
when APU running 


63 Viv В remains 


(24) Pwr Sply А 
remains. Turbine 
speed ind lost 


65) Viv A remains 


MAL/ALL/GEN J 


EPS SSR-14 (Cont) 
BUS LOSS: ММА APC4 


BUS ISOLATION 


09/25/08 


ww 


26 
27 


27 


28 
29 


30 
30 
29 


31 
32 


33 


34 


CREW INDICATIONS 


Ctr MPS He reg A < 680 
during entry (MM303) 


EQUIP/FUNCTION LOST 


Hyd Brake Isol Viv Сп! 
LG Extend Isol Viv Спі 
TVC Hyd Sys 1 Isol Сп! 


NWS Hyd Sys 1 

Hyd Main Pump 1 Depress 
Solenoid RPC A 

Hyd Main Pump 3 Depress 
Solenoid RPC B 


ATVC 2 Isol ME 


L OMS Purge Му 1,2 Qty 
gauging 
MPS: 
Pneu Не Isol 1 
Ctr Eng He Isol A 
Ctr Eng He Intercon Outlet 
Viv 
He Sply Blowdn Viv 1,2 
Prplt F/D Inbd LH2 Viv 


ET Door Mtrs: 

C/L Lat Actr 1 Mtr 1 GPC 
Cntl 

C/L Lat Actr 2 Mtr 1 GPC 
Cntl 

L Dr Closure Mtr 1 GPC CL 
capability 

L Dr Uplock Lat Mtr 1 GPC 
Lat capability 


AC pwr removal capability via 
Limit sw for ET Dr Mtrs: 
C/L Lat Actr 1 Mtr 1 
2 Mtr 1 
L Dr Closure Mtr 1 
Uplock Lat Mtr 1 
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NOTES 


(5) Vlv holds position 


(2) Vv holds 


position. Loss of Hyd 
Sys 1 deploy capability 
for all Ldg Gear. Pyro 
backup release sys will 
deploy Ldg Gear. 

NLG can also be 
deployed by Hyd Sys 2 


2) Hyd Sys 2 
stillavailable for NWS 
GT) Redundant RPC 
remains 


Six vivs fail to 
non-isolation position 


(9) Viv fails closed 


Мм fails closed. 
Redundant vlv remains 


D Viy fails closed. 
Aft compartment, OMS 
pods, and ET Umbilical 
cavity will not be 
purged during entry 
(MM304) 


62) Viv holds 


position. Loss of 
manual capability to 
inert LH2 manf 


63) Redundant mtrs 
remain 


G4) Actuators 


continue to operate 
until Stow, Rel/Lat, or 
OP/CL sw is taken to 
GND or OFF 


MAL/ALL/GEN J 


EPS SSR-15 


BUS LOSS: MNA FLC1 


ACTIONS 


Refer to OMS/RCS Slide 
Rule for viv loss info 
2 |Reconfig following vlv(s) only 
if leak isolation reqd: 
(O8) 
• FWD RCS He PRESS А 


GNC 23 RCS 
Override F1 Manf status to 


= 


ITEM 40 EXEC 


Pre-seat ingress for entry: 
e Discharge handheld fire ext 
into AV BAY 3 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 

) 


(014:C 


ecb MNA FIRE SUPPR BAY | 5 


3- op 


09/25/08 


EQUIP/FUNCTION LOST 


Fwd RCS He Press Isol GPC 
CNTL and MAN CL 
capability 


RCS Manf F1 RJD pwr 
(F1F,F1L,F1U,F1D) 


Av Bay 3 agent discharge 
capability 


L ADP Htr Cntlr 1 
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CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 
(F7) 
3|C/W RCS JET It — on 
(FSM) 
3|F RCS D(F,L,U) JET 
(08) 


1/FWD RCS Не PRESS A 
tb — bp 


NOTES 


(1) Мм holds 
position. Man OP 
capability remains 


Do not reconfig 
for reg switch or 
ГСМСТ procedures 


(5) Indications do not 
appear until jet 
commanded 


Manf status not 
automatically declared 
closed. Jet fail-offs 
may occur 


(5) Htr Cntir 2 


remains 


MAL/ALL/GEN J 


EPS SSR-16 


BUS LOSS: ММА ALC1 


ACTIONS 
( 


2|e GAS GEN/FUEL 
PUMP 1 — B AUTO 
2|e GAS GEN/FUEL 
PUMP 3- AAUTO 
e LUBE OIL LN 1 - B AUTO 
* LUBE OILLN 3 - A AUTO 
APU HTR TK/FU LN/H2O 
2|e SYS 1A - OFF 
1B - AUTO 
ЗА – AUTO 


e FLASH EVAP CNTLR PRI 


A(SEC) - ON (if reqd) 
• ТОР ЕУАР НТК NOZL - 
ВАОТО 
• TOP ЕУАР НТК DUCT – В 
If Hi Load Evap enabled 
e HI LOAD DUCT НТК - 


ФВӘРІҮ-1 


e BLR СМТІК/НТК 1-A 
° 3-B 


For attitude control: 

e Perform LOSS OF 
VERNIERS (ORB OPS, 
RCS) 


(A14) 

RCS/OMS HTR OMS 

• CRSFD LINES (two) – 
A OFF, B AUTO 


Refer to OMS/RCS Slide 
Rule for viv loss info 
8|Reconfig following viv(s) only 
if leak isolation reqd: 


(07) 
* AFT L RCS He PRESS A,B 
e R RCS He PRESS A 


GNC 23 RCS 


e Reprioritize L,R Manf 2 Jets 
to first priority: DES INH 
twice all other jets, highest 
priority first, then next 
highest priority, etc 

e Set aft pod(s) PRI JET FAIL 
LIMIT to 6 


(Continued) 
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EQUIP/FUNCTION LOST 


APU 1 GG/Fu Pump Htrs A 
APU 3 GG/Fu Pump Htrs B 
APU 1 Lube Oil Line Htrs A 
APU 3 Lube Oil Line Htrs B 


APU 1 Tk/Fu Ln Htrs A 
3 Tk/Fu Ln Htrs B 

Body Flap Htr A 

Elevon Actr Htrs A 


Circ Pump 1 MNA pwr 
3 MNA pwr 


FES Pri B Cntlr 

Top Evap L Noz Htr A 
Top Evap Duct L,R Htrs A 
Hi Load Duct Noz Htr A 


FES H20 Fdln A Htrs 1 (all 
except MID 2) 

FES H20 Fdin B Htrs 2 (all 
except MID 2) 


Hyd H20 Bir 1 Cntlr B 
3 Cntlr A 


RCS Manf L5 RJD pwr 
(L5L,L5D) 


OMS Crsfd Ln A Htrs (partial) 


Aft L,R RCS He Pr Isol A 
GPC Cntl and man CL 
capability 

Aft L RCS He Pr Isol B man 
OP capability 


Aft RCS L,R Jet 2 Htrs 


(Continued) 
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CREW INDICATIONS 


1|MASTER ALARM 
Light/Tone — on 

(R4) 

3|HYD BRAKE ISOL VLV 1 

tb — OP 

3|HYD MPS/TVC ISOL VLV 

SYS 1 tb - CL 


(O7) 
4|AFT L RCS He PRESS A 
tb — bp 
4|АЕТ R RCS He PRESS A 
tb — bp 
5|AFT L,R RCS TK ISOL 3/4/5A 
tb (two) — bp (if vlv in CL 
position) 
If cooling by FES only using 
PRI B CNTLR: 
C/W FREON LOOP 
It — on 
'888 EVAP OUT T1' 
“588 EVAP OUT T2 


(F7) 
If APUS active and using BLR 
CNTLR/HTR 1B or 3A: 
C/W APU TEMP It — on 
after ~2 min 


(F7) 
1|C/W RCS JET It 


(FSM) 
1|L RCS D(L) JET 


NOTES 


@ Indications do not 
appear until jet 
commanded 


If not done within 20 
min, may freeze N2H4 
and lose APU. 
However, SM ALERT 
occurs above freezing 
temp 


@ М\у holds position 


(2) Viv holds 


position. Man OP 
capability remains 


(5) Full viv capability 
remains. If switch in 


CL, vlv will 
continuously drive to 
CL position 


(6) HYD H20 Bir and 
Tk Htrs still operative, 
but GN2 SOV fails 
open and steam vent 
htr and spray logic are 
disabled. Alternate 
controller must be 
selected 


(7) Manf status not 
automatically declared 
closed. Fail-offs will 
occur when jet 
commanded 


Do not reconfig 
for reg switch or 
l'CNCT procedures 


(9) vv holds 


position. Man CL and 
full GPC Cntl remain 


MAL/ALL/GEN J 


EPS SSR-16 (Cont) 


BUS LOSS: ММА ALC1 


ACTIONS 


If ICNCT config: 
(O7) 
5|e AFT L RCS TK ISOL 3/4/5 
A — GPC (tb-bp) 
e АЕТ R RCS TK ISOL 3/4/5 
A — GPC (tb-bp) 


10|Save L OMS eng for deorbit 
(If reqd for additional 
on-orbit burns, VMCC) 


Prior to using OMS: 
8 


If NH3 CNTLR А(В) - 
SEC/ON reqd, then: 

(L1) 

e H20 PUMP LOOP 1,2 
(two) - ON 

eNFLOW PROP VLV LOOP 

1,2 (two) — PL HX 
If applicable 
e Activate P/L H2O LOOP(s) 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 


NONE 


09/25/08 


CREW INDICATIONS 


Ctr MPS He Reg A < 680 
during entry (MM303) 


EQUIP/FUNCTION LOST 


AFT L,R RCS TK ISOL 3/4/5 
A CL microswitch feedback 


L OMS GN2 Press Vlv ОР 
TM 
L OMS Eng Pr VIv Coil 1 


L,R OMS He Pr Isol A GPC 
Cntl 


NH3 Sys A Pri Cntlr & Auto 
sw over to Sec Cntlr 


L OMS Cnitl Viv 1,2 Coils 1 
R OMS Eng Pr Vlv Coil 2 and 
Сп! Viv 1,2 Coils 2 


OMS Qty gauging 
L OMS GN2 Purge Viv 1,2 


APU 1 Fu Tk VIVA 

3 Fu Tk VivB 
Hyd Brake Isol Viv 1 Cntl 
TVC Hyd Sys 1 Isol Сп! 


MPS: 
Pneu Не Isol 1 
Ctr Eng He Isol A 
Ctr Eng He Intercon Outlet 
Viv 
He Sply Blowdn Viv 1,2 
Prplt F/D Inbd LH2 Viv 
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NOTES 


(3) Vlv holds position 


G) Full viv capability 
remains. If switch in 


CL, vlv will 
continuously drive to 
CL position 


VMCC for OMS 
Qtys. Disregard Qtys 
on meter and 

GNC SYS SUMM 2 


(t1) Lost TM: 


GNS SYS SUMM 2 
L OMS N2 P VLV: 
If Eng — 
ARM/PRESS, 
assume vlv OP 


Unable to confirm 
redundant coils 


Maintains He Isol 
redundancy 


Му fails closed. 
Man cntl remains. Isol 
B remains 


(5) Sys A Sec Cntlr 
man on capability 
remains 


(6) Redundant coils 
remains 


@ 


CAUTION 


No purge. Wait 10 
min between burns 


(8) Viv fails closed 


(19) Viv holds 


position. Loss of 
manual capability to 
inert LH2 Manf 


0) Viv fails closed. 
Redundant vlv remains 


D Viy fails closed. 
Aft compartment, OMS 
pods, and ET umbilical 
cavity will not be 
purged during entry 
(MM304) 


MAL/ALL/GEN J 


EPS SSR-17 


BUS LOSS: ММА ҒМС1 


ACTIONS 
(L1) 
• H20 PUMP LOOP 1 - B 
Refer to OMS/RCS Slide 
Rule for vlv loss info 
GNC 23 RCS 


Override F1 Manf status to 
OP: 

e RCS FWD ITEM 1 EXEC 

e МАМЕ VLVS 1 OVRD ITEM 
40 EXEC 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


(L1) 
* H20 PUMP LOOP 1 - OFF 


(MA73C:A) 
e MCA LOGIC MNA 
FWD 1 — OFF 


EPS SSR-18 
BUS LOSS: MNA MMC1 


ACTIONS 


(MA73C:C) 
1|e cb MCA PWR AC1 ЗФ 
MID 1 — op 


For PLBD ops: 
e OP/CL Drs in man mode 


MID 1 — OFF 


09/26/08 
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EQUIP/FUNCTION LOST 


Н2О Loop 1 Pump A 


MNA FMC 1 Bus pwr 


RH Vent 1,2 Mtr 1 
L ADP Deploy Mtr 1 
Disc 1 
Htr Cntlr 1 
-Y Star Trkr Dr Sys 1 OP/CL 
capability 


EQUIP/FUNCTION LOST 


Port Rad Lat 1-6,7-12 Mtrs 1 
Limit sw 

Port Rad Dpy/Sto Mtr 1 

Stbd Rad Dpy/Sto Mtr 2 Limit 
sw 


PLBD: 

C/L Lat 9-12 Mtr 1 

Port,Stbd Fwd Blkhd Lat 
Mtrs 1 

Stbd Door Mtr 1 

Port Door Mtr 2 CL Limit sw 

Stbd Door Mtr 1 OP Limit 
sw 


ММА ММС1 Bus pwr 
RH Vents 3,5,6 Mtrs 1 


Port RMS Mid MRL Mtr 1 
Stbd RMS Fwd MRL Mtr 2 
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CREW INDICATIONS 


MASTER ALARM Light/ 
Tone — оп 


(F7) 
SM ALERT Light/Tone — on 


(FSM) 

RM DLMA MANF 

(08) 

FWD RCS 
TK ISOL 3/4/5 tb — bp 
МАМЕ ISOL 1 tb — bp 


L ADP deploy time incr from 
15 to 30 sec 


STAR TRKR DR POS -Y OP 
time incr from 8 to 16 sec 


If H2O PUMP LOOP 1,A 
active: 
C/W Н2О LOOP It — on 
“588 H20 LOOP 1 FLOW’ 
“588 H2O LOOP 1 TEMP’ 
“588 H20 PUMP P 1’ 


H20 PUMP OUT PRESS 
LOOP 1 ind — 20-25 psia 


CREW INDICATIONS 


(R13L) 

RAD CNTL STBD tb — bp 

If PORT RAD рпі stowed: 
RAD CNTL PORT tb — bp 


SM (BFS SM 63) 


PL BAY DOORS 


If in AUTO OP/CL for 
PLBDs, sequence 
terminates immediately and 
msg (563) PBD CONFIG’ 


During MAN PLBD OP/CL, 
single mtr run time noted on 
actuators listed at left 


(A8L) 

PORT RMS: 
RETEN LAT tb — bp 
R-F-L MID tb — bp 


STARBOARD RMS: 
DPY/STO tb — bp 


SM 94 PDRS CONTROL 


PORT RMS Indications lost: 
Mid MRL Mtr 1 
LAT/REL/RDY 


STBD RMS Indications lost: 
Fwd MRL Mtr 2 
LAT/REL/RDY 


NOTES 


@ М\у holds position 


If this action 
taken, H2O Pump 
Loop 2 must be pwrd 


@ Mtr 2 remains 


(4) Htr Cntir 2 


remains 


NOTES 


(1) ItAC1 MMC1 cb 
not opened, Lat Mtrs 1 
of both Port Lat 
1-6,7-12 Actuators 
continue to run until 
Sys A Lat Cntl sw 
placed to OFF 


Mtr 2 will continue 
to drive until Sys A 
Cntl sw is taken to 
OFF 


Mtr 2 will continue 
to drive closed until PL 
BAY DR - STOP 


Mtr 1 will continue 
to drive open until PL 
BAY DR - STOP 


@ Single mtr time 


(6) Single mtr time. 
One failure away from 


loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


MAL/ALL/GEN J 


EPS SSR-19 
BUS LOSS: MNA MMC3 


ACTIONS 


(MA73C:D) 
1|e cb MCA LOGIC MCA PWR 
АС1 ЗФ MID 3 — op 


For PLBD ops: 
e OP/CL Drs in man mode 
BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 
) 


(MA73C:B 


e MCA LOGIC MNA 
MID 3 - OFF 
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N 


+ со 


EQUIP/FUNCTION LOST 


Stbd Rad Lats 1-6,7-12 Mtrs 
1 Limit sw 

Stbd Rad Dpy/Sto Mtr 1 

Port Rad Dpy/Sto Mtr 2 Limit 
sw 


PLBD: 


C/L Lat 1-4,5-8 Mtr 1 
Port Aft Blkhd Lats Mtr 1 


MNA MMC3 Bus pwr 
LH Vents 5,6 Mtr 1 


Port RMS Aft MRL Mtr 2 
Stbd RMS Aft MRL Mtr 1 
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CREW INDICATIONS 


(R13L) 

1|RAD CNTL PORT tb — bp 

If STBD RAD pnl stowed: 
RAD CNTL STBD tb — bp 


SM (BFS SM 63) 
PL BAY DOORS 


Ifin AUTO OP/CL for PLBDs, 
sequence terminates 
immediately and msg (563) 
PBD CONFIG' 


During MAN PLBD OP/CL, 
single mtr run time noted on 
actuators listed at left 


(A8L) 

STARBOARD RMS: 
RETEN LAT tb — bp 
R-F-L AFT tb — bp 


SM 94 РОК5 CONTROL 


PORT RMS Indication lost: 
Aft MRL Mtr 2 
LAT/REL/RDY 


STBD RMS Indications lost: 
Aft MRL Mtr 1 
LAT/REL/RDY 


NOTES 


(1) If AC1 MM3 cb 
not opened, Lat Mtrs 1 
of both Stbd Lat 
1-6,7-12 Actuators 
continue to run until 
Sys A Lat Cntl sw 
placed to OFF 


Mtr 2 will continue 
to drive until Sys B 
Cntl sw is taken to 
OFF 


(3) Single mtr time 


(2) Single mtr time. 
One failure away from 


loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


MAL/ALL/GEN J 


EPS SSR-20 


BUS LOSS: MNA AMC1 


ACTIONS 
NONE 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 
( ) 


MA73C:B 


* MCA LOGIC MNA AFT 1 — 
OFF 
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со 


Roa 


EQUIP/FUNCTION LOST 
LH Vent 8,9 Mtr 1 


ММА AMC1 Bus pwr 


ET Door Mtrs: 

C/L Lat Actr 1 Mtr 1 GPC 
Cntl 

C/L Lat Actr 2 Mtr 1 GPC 
Cntl 

L Dr Closure Mtr 1 GPC CL 
capability 

L Dr Uplock Lat Mtr 1 GPC 
Lat capability 


AC pwr removal capability via 
Limit sw for ET Dr Mtrs: 
C/L Lat Actr 1 Mtr 1 
2 Mtr 1 
L Dr Closure Mtr 1 
Uplock Lat Mtr 1 


LG Extend Isol Viv 
NWS Hyd Sys 1 
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CREW INDICATIONS 


(R4) 
1|LG EXTEND ISOL VLV tb — 
ОР 


NOTES 


(1) Мм holds 
position. Loss of 

Hyd Sys 1 deploy 
capability for all Ldg 
Gear. Pyro backup 
release sys will deploy 
Ldg Gear. NLG can 
also be deployed by 
Hyd Sys 2 


(2) Redundant mtrs 
remain 


Actuators 
continue to operate 
until the Stow, Rel/Lat, 
or OP/CL sw is taken 
to GND or OFF 


(2) Hyd Sys 2 stil 
available for NWS 


MAL/ALL/GEN J 


EPS SSR-21 


BUS LOSS: MNA R14 


ACTIONS 
(8110) 
1|e MS AUD CNTL - PS 


(L9) 
e PS ATU PNL config for 
use 


(06) 
ӘНЕ EVA STRING - 2 


BUS ISOLATION 
ONLY ON MCC CALL, 


* ILLUM/PTU НТК — op 


• МОО МЕР 2 PWR - OFF 
e MDU PLT 1 PWR — OFF 
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N 


о Q + 
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EQUIP/FUNCTION LOST 


MS ATU, CCU, FD Spkr 


SSOR 1 


MS ATU 
FD Spkr 


UHF Splx Pwr Amp 

GCILC MNA pwr 

MNA pwr for Cntl 
BC 1,2,3 Buses 


TV C Camr and Pan-Tilt 

TV C Camr Htr 

TV C Camr Pan-Tilt Htr and 
Illum 


Video Cntl Unit MNA pwr 
CCTV Mon 1 


PS Floodlt 

TV D STBD RMS: 
Camr and Pan-Tilt 
Camr Htr 
Pan-Tilt Htr 


MDU MFD 2 
MDU PLT 1 
ADC 1A/2A 
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CREW INDICATIONS 


PS Floodlt lost 

MS, OS 

CCTV Video lost if MNA 
selected for VCU 

CCTV Mon 1 lost 


(F7) 
MDU MFD 2 blanks 


(F8) 
MDU PLT 1 blanks 


NOTES 


(5) Listen only 
capability regained 
when headset used on 
MS CCU (from PS 
ATU) as FD speaker is 
also failed 


Causes loss of 
redundant path for 
ACCU config control 
bits, loss of xmit 
capability via CCU, 
loss of FD spkr 


(5) Redundant pwr 
source remains for 
equipment 


Possible loss of 
capability for xmitting 
to gnd via UHF 


(5) GCILC also рита 
via MNC cb 


(6) Buses remain 
powered 


@ MNB pwr may be 
selected via TV pwr sw 
(рпі A7) or GCILC, if 
reqd 


(8) IDP 1 and IDP 2 
ADC data lost. MDU 
port select may be 
reqd 


MAL/ALL/GEN J 


EPS SSR-22 


BUS LOSS: ММА O14&A8 


ACTIONS 


(A8L) 

e PORT RMS НТВ A — OFF 

e PORT RMS HTR В – 
AUTO 


If OBSS berthed: 

(A8L) 

* STBD RMS HTR A — OFF 

e STBD RMS НТВ B – 
AUTO 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 

NONE 
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A 


CREW INDICATIONS 


(A8U) 
2|RMS D&C tb — bp except: 
BRAKES tb — OFF 


EQUIP/FUNCTION LOST 


RMS: 
Port Primary pwr 
Port Payload pwr 


MCIU RATE MIN tb — OFF 
Port Htr A RATE HOLD tb — OFF 
Stbd Htr A SOFT STOP tb — gray 


RATE SCALE tb — gray 


ON control for RCS Manf F1 
RJD pwr (F1F,F1L,F1U,F1D) 
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NOTES 


(1) в/у drive 
capability remains. All 
brakes ON and safing 
initiated 

(2) All brakes ON 
and safing initiated 


(5) When the OBSS 
is grappled by the 
RMS, the OBSS uses 
the RMS Payload 
power feed for all 
OBSS subsystem 
heater and operational 
power, except LCS 


(2) If driver sw OFF 
when bus failed, F1 
Manf Drivers lost 


MAL/ALL/GEN J 


EPS SSR-23 


BUS LOSS: MNA 014 


ACTIONS 


(R1) 
1|• MN BUS TIE C - ON 
(tb-ON) 


(L1) 

If RAD CNTLR LOOP 1,2 — 
AUTO B: 

e Perform ON-ORBIT RAD 
CNTLR SWITCH, ECLS 
SSR-13 for Freon Loop 1,2 


(L2) 
• FREON ISOL 
MODE - OFF 


(F6,F8) 
e HSI SEL SOURCE - other 
than MLS, (OV103,4) 
TACAN 1 or (OV105) GPS 1 
e RDR ALTM - 2 


(O6) 
* ANNUN BUS SEL ACA 1 — 
MNB 


If on PCS 1: 

• Perform RECONFIG TO 
ALT PCS SYS, ECLS 
SSR-3 


SM 60 SM TABLE MAINT 


e Inhibit 0612405, 0612511, 
0612105, 0612553, 
0612869, 0612742 

e Perform ECLS 
COMPUTATION INHIBIT, 
ECLS SSR-14 Table B 


(R13 U) 
9|e C/W PARAM SEL tw 
(three) — 004, 034, 014, 054 
e C/W PARAM - INH 
* C/W MEM - CLEAR 
e CW PARAM SEL tw 
(three) – > 119 


e Pre-seat ingress for entry: 
discharge hand-held fire ext 
into AV BAY 3 


(O14:D) 

cb MNA 

e (OV105) GPS 1 PRE AMPL 
UPPER - op 

e (OV105) GPS 1 PRE AMPL 
LOWER - op 


(A13) 

* (OV103) GPS PRE AMPL 
UC - MNC 

e (OV103) GPS PRE AMPL 
LC - MNC 


(Continued) 
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N О сл On 


EQUIP/FUNCTION LOST 


Freon Loop 1,2 Rad Cntlr B 


Auto radiator isolation 
function 


MLS 1 

(OV103,4) TACAN 1 
(OV105) GPS 1 
Radar Altm 1 


ACA 1 MNA pwr 


O2/N2 Спі Sys 1: 
O2/N2 Sys 1 Flow Xdcrs 
N2 Sply Viv 1 Cntl 
N2 Reg Inlet Viv 1 Cntl 
O2 Xovr Viv 1 OP 

capability 

O2/N2 Сп! Viv 1 man Спі 
PPO2 Snsr A 

Cabin Press Snsr 

Emer dP/dT B/U comp 


Av Bay 3 agent discharge 
capability 


(Continued) 
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CREW INDICATIONS 


MASTER ALARM Light/ 
Tone - on 

(F7) 

C/W CAB ATM It — on 

SM ALERT Light/Tone — on 


(FSMs) 
2|566 IMU FAN DP 
S66 CABIN PPO2 A 
S66 CABIN PRES 
21888 H20 LOOP 1 FLOW 
$МО TIRE PRESS 
S78 CABIN O2 CONC 


If ADTA 1, MLS 1, -Z STAR 
TRKR pwrd: 
‘BCE STRG 1 АПТА” (3,B) 
'BCE STRG 1 MLS' (3) 
'BCE STRG 1 STKR' 
(L2) 
4!CAB VENT ISOL tb — bp 
4 tb — bp 
5|N2 SYS 1 SPLY tb — bp 
5|N2 SYS 1 REG INLET 
tb — bp 
(O1) 
O2/N2 FLOW SYS 1 ind — 0 
pph 
CAB PRESS ind - 0 psia 
PPO2 SNSR A ind — 0 psia 
(ОЗ) 
MSN TIME ind — blank 
(A4) 
EVENT TIME ind — blank 


If first AA failure and S/W 
processing accel data: 
‘RM FAIL ACC’ 


(LIGHTS LOST) 

L Console Floodlt 
ЗИТ ACA 1 - MNA, lights lost: 

(C3) 

DAP lights right three 

columns ALL 

(F2) 

РВІѕ except МА 

If NWS 1 selected: 

(F3) 

NWS FAIL It — on 


(3) 


NOTES 


@ FC3 only one 
failure away (loss of 


ESS3AB) from inability 
to bus tie 


(2) H20 Loop 1 
Intchgr flowrate and 
IMU fan AP snsrs lost 


ACA recovered 
by switching to 
alternate pwr 


(4) After МЕТ 3:30, 
tb already bp 


(5) Му holds position 


Ө, ММ fails closed. 
IFM or real-time flow 
test will be required. 


YMCC for additional 
direction 


(7) o2iN2 Cnt Viv 1 
normally closed when 
unpowered 


Inhibits Cabin P, 
Cabin PPO2A, Cabin 
O2 Flow 1, Cabin N2 
Flow 1, IMU Fan AP, 
and H2O Loop ICH 
Flow 1 respectively 


(9) Inhibits Primary 

C/W for Cabin P, Cabin 
PPO2A, Cabin O2 
Flow 1 and Cabin N2 
Flow 1 respectively 


MAL/ALL/GEN J 


EPS SSR-23 (Cont) 


BUS LOSS: MNA 014 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


5 TRK PWR -Z - OFF 


• (OV105) GPS 1 PRE AMPL 
UPPER - OFF 

• (OV105) GPS 1 PRE AMPL 
LOWER - OFF 


e КОК ALTM 1 – OFF 
e MLS 1 — OFF 


(O14:B) 
cb MNÁ OI SIG CONDR 

10|« OF 1/4 A — op 

10|. OM 1/2 A — op 


(O14:C) 
cb MNA 
* (OV103,4) TACAN 1 — op 
12|e SMOKE DETN L/R FLT 
DK - op 
• SMOKE DETN BAY 
2A/3B — о 


p 
• FIRE SUPPR BAY З — op 


e UTIL PWR O19/MO52J — 
op 
e FLOOD L CNSL - op 
• ANNUN FWD ACA 1 — op 
13|e cb MNA CRYO O2 НТВ 
TK1 SNSR 1 — op 


e FREON RAD CNTLR 1,2 
(two) — op 


VENT ISOL - op 
e (OV105) GPS 1 PRE AMPL 
UPPER - op 
e (OV105) GPS 1 PRE AMPL 
LOWER - op 
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EQUIP/FUNCTION LOST CREW INDICATIONS 


-Z Star Tracker Dr OP 
capability 
-Z Star Tracker 


GPS 1 (OV105) 


H20 Byp Loop 1 Snsr (ECLS 
SC11) 
Tire Press Sig Cond A1,A2 


Fwd Mission Timer 
Aft Event Timer 


Tacan 1 
L,R Fit Dk Smoke Detectors 


Av Bay 2 Smoke Detector A 
3A Smoke Detector B 
Av Bay 3 agent discharge 
capability 
MNA Utility pwr 


L Console Floodlt 


Cryo O2 Tk 1 Htr Current 
Snsr 1 


Auto radiator isolation 
function 


Cabin Vent Vlv 
Isol 


ADTA 1 


AA 1 

L DDU MNA pwr 
Aft DDU MNA pwr 
NWS 1 
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NOTES 


(2) Н2О Loop 1 
Intchgr flowrate апа 
IMU fan AP snsrs lost 


Redundant pwr 


source remains for 
equip 

(1) Redundant 
measurement remains. 
FDA Alarm — BFS 
only; OPS 3,6 


(2 Cabin Smoke 
Detector remains 


03 Current Snsr 2 
remains 


(4) Cntlr A remains 


(15) NWS 2 stil 
available 


MAL/ALL/GEN J 


EPS SSR-24 


BUS LOSS: MNA R1A1 


ACTIONS 


NONE 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 


EPS SSR-25 


BUS LOSS: ММА А6%А14 


ACTIONS 


GNC 23 RCS 


e Reprioritize FRCS Manf 1 
Jets to first priority: DES 
INH twice all other jets; 
highest priority first, then 
next highest, etc 

e Set forward pod PRI JET 
FAIL LIMIT to 4 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


NONE 
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EQUIP/FUNCTION LOST 


MNA pwr to CNTL buses 
AB1,AB2,AB3,CA1,CA2, 
CA3 

MNA pwr to ESS2CA, 
ESS3AB 


EQUIP/FUNCTION LOST 


Fwd RCS Jet 1 Htrs 


PL Reten Sys A Rel/Lat Mtrs 


ROEU 
Logic Pwr Sys 1 
Orbiter arm drive mtr 
(ODM mtr 1 — mate A, 
demate A, relax A) 
ODA mtr 1 latch/release 
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CREW INDICATIONS 
NONE 


CREW INDICATIONS 


(A6U) 
PL КЕТЕМ RDY tb – bp 
RETENILAT tb — bp 


(A6A1 — pnl overlay) 
RELAX tb — bp 
DEMATE tb — bp 
MATE tb — bp 

ELEC CONT tb — bp 


SM 97 PL RETENTION 


Indication lost: 
RELAX 
DEMATE 
MATE 


NOTES 
O Buses remain 
pwrd 

NOTES 


O Single mtr time 


MAL/ALL/GEN J 


EPS SSR-26 
BUS LOSS: MNA ML86B 


ACTIONS 
А) 


(two) — cl 


If Waste H2O Dump reqd: 
e Perform WASTE WATER 
SYS BACKUP DUMP (IFM) 


(ML31C) 
e VAC VENT ISOL МІУ BUS 
SEL - MNB 


e Hose stowed in cradle 

eVWCS ON It - OFF 

e FAN SEP SEL sw - OFF 

e HOSE BLOCK - SEP 2 

* |n next step, alternate fan 
sep will turn on for 30 sec. 
Normal ops may proceed 
after 30-sec run complete 

e FAN SEP SEL sw - 2 


е Config for backup Н2О 
dispense per ECLS 


(ML86B:C) 

е cb MNB(MNC) EXT ARLK 
HTR LINE ZN1 - cl 

e cb MNB(MNC) EXT ARLK 
HTR LINE ZN2 - cl 

e cb MNB EXT ARLK HTR 
STRUC - cl 

If in Rendezvous or Docked: 

e cb MNB EXT ARLK HTR 
VEST Z1/2/3 — cl 


cb MNA WASTE Н2О 
• DUMP VLV/NOZ НТК - op 


(Continued) 
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EQUIP/FUNCTION LOST 


H20 Line Htrs A: 
Waste Dump Line Htr A 
Sply Dump Line Htr A 
Vac Vent Ln Htr A 


MMU Port, Stbd Htr А 


Waste Н2О: 
Dump Мі Cntl 
Noz Htr 


Vac Vent Isol MNA Cntl 


WCS Sep Fan 1 Mtr Relay 


Galley Electronics Assy 
Oven 

One of six htr strips Galley 

Hot Н2О Tk 


Ext A/L Н20 and Structural 
Htrs MNA pwr 


Sply Н20 ТКА Inlet Viv Спі 
Sply Н2О TkB,D Outlet Viv 
Cntl 


Waste H2O Dump Isol Cntl 
Tk1 Inlet Viv Спі 


Galley Oven 
Electronics Assy 


(Continued) 
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CREW INDICATIONS 


(ML31C) 

2|WASTE H20 TK 1 VLV tb — 
bp 

2WWASTE H20 DUMP ISOL 
VLV tb — bp 

2|WASTE H20 DUMP VLV 
tb — bp 

2|SPLY Н2О ТКО OUTLET 
tb — bp 


(AW82D) 
3|EMU 2 H20 SPLY, WASTE 
(two) tb — CL 


(LIGHTS LOST) 
Middeck Floodlts 1,8 
WMC Floodlt 
MO13Q pnl It 2 

Airlk Floodlt 1 

TA Flood 2 (SL only) 


NOTES 


@ Htr B remains 
@ М\у holds position 


(3) му holds 
position. May have to 
interface EMU 2 with 
SCU 1 to provide total 
H20 servicing/ 
recharge 


(2) without 
circulation, Н2О will 
lose heat with time and 
never reheat to 
nominal temp 


(5) MNB and ММС 
line htrs remain. ММВ 
struc and vestibule 
htrs remain 


MAL/ALL/GEN J 


EPS SSR-26 (Cont) 


BUS LOSS: MNA ML86B 


BUS ISOLATION 


ONLY ON MCC CALL, 

PERFORM 

(ML86B:F) 

e cb ММА CRYO O2 НТА 
TK3 SNSR 1 — op 


ecb MNA CRYO O2 HTR 
TKS SNSR 1 - op 


(two) - o 

e GN2 SPLY ISOL VLV A – 
op 

cb MNA PYRO JETT SYS A 


• MIDDECK 1/8 — op 
e WMC/MO13Q - op 


(ML86B:C) 

e cb MNA EXT ARLK НТВ 
LINE ZN1 — op 

e cb MNA EXT ARLK НТВ 


LINE ZN2 — op 

• cb MNA EXT ARLK НТВ 
STRUC - op 

* cb MNA EXT ARLK HTR 
VEST Z1/2/3 — op 


(ML86B:D) 
e cb MNA FC PCM — op 
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EQUIP/FUNCTION LOST CREW INDICATIONS 


Cryo O2 Tk 3 Htr Current 
Snsr 1 

Cryo O2 Tk 5 Htr Current 
Snsr 1 


MMU Port,Stbd Htr A 
MMU GN2 Sply Isol Viv A 


Ku-Bd Jettison Sys A 
Stbd RMS: 
Jett/Guil Sys A 
Deadface Relays 


TA Floodlt 2 


Middeck Floodlts 1,8 
WMC Floodlt, MO13Q pnl It 2 


Airlk Floodlt 1 


EMU 2 Sply H20 VIv Cntl 
Waste H2O Viv Cntl 


Ext A/L H2O and Structural 
Htrs MNA pwr 


FCMS 
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NOTES 


@ Htr B remains 
@ М\у holds position 


(3) му holds 
position. Мау have to 
interface EMU 2 with 
SCU 1 to provide total 
H20 servicing/ 
recharge 


(5) MNB and ММС 
line htrs remain. ММВ 
struc and vestibule 
htrs remain 


G) Current Snsr 2 
remains 


@ Sys B remains 


Lost capability to 
observe and record FC 
single cell voltages 


MAL/ALL/GEN J 


EPS SSR-29 
BUS LOSS: ММА A7 


ACTIONS 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 
(A6L) 


A6L 


IF DOCKING MISSION 
cb DEP MNA SYS 1 


• MNA TRUSS FWD – ор 


EQUIP/FUNCTION LOST 


Vestibule Depress МІу Sys 1 
Vent Isol 

Vestibule Depress Му Sys 1 
Vent 

External Airlock Its 1,4 

Fwd Truss Docking It 


09/26/08 
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CREW INDICATIONS 


VEST DEP VLV SYS 1 VENT 
ISOL tb — bp 

VEST DEP VLV SYS 1 VENT 
tb — bp 

1/DSP SYS PWR SYS 1 tb – 

OFF 


NOTES 


(1) psP svs 1 PWR 
still available to all 
users except MNA A7 


MAL/ALL/GEN J 


This Page Intentionally Blank 
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MAL/ALL/GEN J 


EPS MNB 
SSR 30-49c 


EPS ММВ 
SSR 30-49c 


EPS SSR-30 


BUS LOSS: MNB DA2 


ACTIONS 


e Perform FC2 SHUTDN 
(EC SHUTDN Cue Card) 


* Perform LOSS OF 1 FC 
(ORB PKT, PWRDN) 

(R1) 

«РІ САВ - ММА 


e cb AC CONTR АС2 
ФА,ФВ,ФС (three) — cl 

e INV/AC BUS 2 — OFF 
(tb-OFF) 


) 
e cb AC CONTR AC2 
ФА,ФВ,ФС (three) — op 
e AC2 BUS SNSR - OFF 


TK1, TK2 — OP 


* О2,Н2 TK2,3 HTRS А,В 
(eight) — OFF 


(A11) 
e O2,H2 ТКА HTRS А,В 
(four) — OFF 


(A15) 
If O2,H2 ТКБ QTY > 10%: 
* O2,H2 ТК5 HTR A (two) — 


4 


4|e GAS GEN/FUEL PUMP 
2-ВАОТО 

e LUBE OIL LN 1 — A AUTO 
° 2- BAUTO 
APU HTR TK/FU LN/H2O 

4|e SYS 1А - AUTO 

4|• 1В – OFF 

Ale 2A — OFF 

4|• 2B – AUTO 


(Continued) 
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EQUIP/FUNCTION LOST 


FC2 Pumps and pH Snsr 
Purge VIv 
O2,H2 Flow Xdcrs 
Cell Perf Monitor 
AUX PL B Bus pwr 
MNB pwr to ESS1BC 
ESS3AB 
CNTLAB1,2,3 
CNTLBC1,2,3 


MNB pwr to CABPL 1,2,3 
buses 
AC2 ФА,ФВ,ФС Inverters 


Cryo O2(H2) Tk2,3,4 Htrs A 
if in Auto 
Cryo О2,Н2 Tk2,3,4 Htrs В 


Av Bay 1 Agent discharge 
capability 


APU 1 GG/Fu Pump Htrs B 
APU 2 GG/Fu Pump Htrs A 


APU 1 Lube Oil Line Htrs B 
2 Lube Oil Line Htrs A 
GG Inj H2O Tank Htrs B 
1 GG Inj H2O Line Htrs B 
2 GG Inj H2O Line Htrs B 
1 Tk/Fu Line Htr B 
2 Tk/Fu Line Htr A 


Rudder/Speed Brake Htr B 
Body Flap Htr B 
Elev Act Htr B 


Aft Fuselage Htrs A 
HYD BK HTR B 


Circ Pump 1 MNB pwr 
2 MNB pwr 


If SSPTS: 
PTU 2(OPCU 2 and 
APCU 2) 


(Continued) 
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(Includes all MNB sub-buses and AC2) 


CREW INDICATIONS 


MASTER ALARM Light/ 
Tone – on 
SM ALERT Light/Tone — on 


(F6) 
MDU CDR 2 blanks 


(F7) 

MDU CRT 2 blanks 

MDU МЕР 1 blanks 

C/W CABIN ATM It — on 

C/W MN BUS UNDERVOLT 
It — on 

C/W AC VOLT It — on 

C/W FC PUMP It — on 

C/W FREON LOOP It — on 

3|C/W RCS JET It — on 


(COMM LOST) 

All S-BD А/С voice lost if 
Sys 1 selected 

Middeck Spkr audio lost 


(LIGHTS LOST) 

R Ovhd pnl (pnis 01,02, 
03,08,09,016,017) 

R Pnl (pnls F4,F8,F9, 
R1,R2,R4) 

Ovhd Instr (pnis О1,02,О3) 

OS Numeric (pnls А2,А4) 

L Seat/Ctr Cnsl Floodits 

R Ovhd Спі Floodit 

OS Floodlt 

Middeck Floodlts 2,6 

Bunk Floodlts 2/4 

PHS Floodlt 

Airlock Floodlt 3 

PLB Fwd Blkhd Floodlt 

PLB Mid Port Floodlt 

PLB Fwd Stbd Floodlt 

TA Floodlt 3 


(F9) 

AC2 ФА,ФВ,ФС AC volts 
ind — « 90 

DC VOLTS MNB ind – OSL 


(FSM) 

S67 AC VOLTS 2 

S86 HYD RSVR Q 

SM2 HYD QTY (B) 
S86 WSB T 

SMO THRM HYD (B) 
S66 AV BAY 1,2 FAN 

S66 AV BAY 3 FAN 

S78 CABIN DP/DT 

S66 CABIN PPO2 B,C 

S66 IMU FAN DP 

S66 IMU FN SPD B 

S69 FC PUMP 2 

S69 FC H2 PUMP 2 

S88 FREON FLOW 1 

S88 FRN AFT CP 1 

S88 FRN PL HX 1 

S88 FREON QTY 2 

S88 FREON FLOW 2 


3|R RCS D,R JET 
567 MAIN BUS V B 
I/O ERROR CRT 2 
567 FPC/FLC 2 


(Continued) 


NOTES 


@ Buses remain 
pwrd 


(2) Pwrs PL Timing 
Buffer, OIU 1, and 
ОЮ 2 (if flown). OIU 1 
redundant pwr MNA 
MPC1 via CAB PL3 


Indications do not 
appear until jet 
commanded 


® 


ж! TIME ', 
| CRITICAL į 


If not done within 

20 min, may freeze 
N2H4 and lose APU. 
However, SM ALERT 
occurs above freezing 
temp 
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EPS SSR-30 (Cont) 


BUS LOSS: MNB DA2 


ACTIONS 


(A1L) 
S-BD PM 

• ANT SW ELEC - 2 

e XPNDR — 2 

* PWR AMPL OPER - 2 


) 
If PSP and/or INTRG reqd 
for PL or ISS ops: 
e S-BD PL PWR SYS – 2 
° CNTL — PNL 
° - CMD 
6 |• Reconfig PSP 
6 |• Perform PL INTRG REACQ 
(if reqd) 


7|Н OIU теда, VMCC 


(A1R) 
e S-BD FM PWR-2 


) 

e Perform ON-ORBIT RAD 
CNTLR SWITCH, ECLS 
SSR-13 for Freon Loop 1,2 

e FLASH EVAP CNTLR PRI 
A(B) - ON (if reqd) 

• ТОР EVAP НТВ NOZ L - 
A AUTO 

e TOP EVAP НТК NOZ R- 
B AUTO 

• TOP ЕУАР НТА DUCT - 
A(C) 

If Hi Load Evap enabled: 

e HI LOAD DUCT НТК - 
A(C) 

(L2) 

e FLASH EVAP FDLN HTR 

A SPLY - 1 


(L4:P) 
e cb АСЗ ФА LG SNSR 1-сі 


(A8L) 

* PORT RMS HTR B — OFF 

e PORT RMS HTR A - 
AUTO 


If OBSS berthed: 

(A8L) 

* STBD RMS HTR B - OFF 

• STBD RMS HTRA - 
AUTO 


(F6) 

e HSI SEL SOURCE - other 
than MLS, (OV103,4) 
TACAN 2 or (OV105) GPS 2 


(F6,F8) 
e КОК ALTM - 1 


(Continued) 
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EQUIP/FUNCTION LOST 


S-BD PM Sys 1: 
Xpndr 1 
PreAmp 1 
NSP 1 
COM SEC 1 
Pwr Amp 1 
PM and FM Ant SW 1 


S-BD PL Intrg 1 

PSP 1 

SW PL Ant capability to 
2RH,2LH 


ОЮ 2 
OIU 1 MNB Pwr 


S-BD FM Sig Proc 1 
Xmtr 1 


Freon Loop 1,2 Rad Cntlr A 


FES Sec Cntlr 
Top Evap L Noz Htr B 
Top Evap L R Noz Htr A 


Top Evap Duct R Fwd,Aft 
Htrs B 


Hi Load Duct Inbd,Outbd Noz 
Htrs B 


FES H20 Fdln A Нв 2 (all) 


Prox Snsr Electronics Box 2 


RMS: 
B/U Pwr 
Port Payload Cntl Pwr B 
Port MPM Mtr 2 
Stbd MPM Mtr 1 
Port Fwd MRL Mtr 1 
Port Mid MRL Mtr 2 
Stbd Fwd MRL Mtr 1 
Stbd Mid MRL Mtr 1 
Stbd Aft MRL Mtr 2 
D&C B/U edge Itg 
Port Htr B 
Stbd Htr B 


MLS 2 
(ОУ103,4) TACAN 2 
(OV105) GPS 2 


RA 2 


(Continued) 
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CREW INDICATIONS 


(FSM) 

S67 MPC 2 

S67 APC/ALC B 

RM DLMA MANF 

If ADTA 2, MLS 2, 

-Y STAR TRKR рита: 

ВСЕ STRG 2 ADTA (3,B) 
'BCE STRG 2 MLS' (3) 
'BCE STRG 3 STKR' 


(L2) 
5|CAB RELIEF A tb — bp 
5|O2 SYS 2 SPLY tb - CL 
5|N2 SYS 2 SPLY tb — bp 
5|N2 SYS 2 REG INLET 
tb — bp 


SM 212 OIU 
OIU 2 TEMP > 140 
SM 62 PCMMU/PL COMM 


If OIU 2, active possible msg 
“562 PDI DECOM FAIL’ 


(F6/F8) 
8|LDG GEAR L, NOSE (two) 
tb — bp 
(F7) 
FWD EVENT TIME ind — 
blank 


(R1) 
FC2 COOL PUMP AP tb — 
bp 
(R4) 
5|HYD MPS/TVC ISOL VLV 
SYS 2 tb — CL 
9|HYD BRAKE ISOL VLV 2 
tb — OP 


If Sys 1 pwrd: 
‘S62 BCE BYP PSP 1’ 
Loss of PL TLM and CMD 
If PDI FDA enabled: 
“562 PDI DECOM FAIL’ 


(07) 
5|AFT R RCS He PRESS В 
tb — bp 
AFT L,R RCS TK ISOL 3/4/5B 
tb — bp (if viv in CL 
position) 
(08) 
FWD RCS 
5| He Press B tb — bp 
5| MANF ISOL 2 tb — bp 


(R11L) 
SPLY Н2О 

5| DUMP ISOL VLV tb — bp 

5| TKB INLET tb — bp 

5| TKC OUTLET tb — bp 

5| B SPLY ISOL VLV tb — bp 


(R13L) 
5|MMU GN2 SPLY ISOL VLV B 
tb — bp 


(Continued) 


NOTES 


(5) Indications do not 
appear until jet 
commanded 


(5) М\у holds position 


(6) REACQ and PSP 
reconfig procedures 
are flight specific. If 
read, procedures are 
found in payload or 
ISS specific books 


(7) Ош CABLE 
SWAP (ІРМ 
PROCEDURES, ІЕМ) 
will be reqd to regain 
OIU cmd via OIU 1 
апа PSP 2 


When gear 


deployed, tb does not 
indicate DN 


(9) vv holds 
position. Loss of 
redundant hyd NLG 
deploy and NWS 
redundancy if failed 
closed 


May be 
repwrd after AC 
Pwr Transfer 
Cable connected 


(11) When the OBSS 
is grappled by the 
RMS, the Cabin 
Payload A or B power 
feeds are used to pass 
MPC1 or MPC2 power, 
respectively, to the 
Payload Cabin 3 
power bus for 
distribution to all OBSS 
equipment, except for 
LCS 


02) Single mtr time. 
One failure away from 
EVA to stow MPM or 
from RMS/OBSS 
jettison 


Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


Single mtr time. 


One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 
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EPS SSR-30 (Cont) 


BUS LOSS: MNB DA2 


ACTIONS 
(06) 


e SEL ACA 1 - MNA 
° 2/3 - ММС 


e For attitude control, 
perform LOSS OF 
VERNIERS (ORB OPS, 
RCS) 


leak isolation reqd: 
(O7) 
e AFT L RCS He PRESS А 
R RCS He PRESS А,В 


RCS/OMS HTR 

e FWD RCS - A AUTO 

e L POD (two) - A AUTO, 
B OFF 

• R POD (two) — A OFF, 
B AUTO 

• OMS CRSFD LINES - A 
AUTO, B OFF 


e cb MNA EXT ARLK НТВ 
STRUC Z1/2/3 — cl 

* cb MNA EXT ARLK HTR 
LN ZN 1, ZN 2 (two) cl 


If in Rendezvous or Docked: 
e cb MNA EXT ARLK HTR 
VEST Z1/2/3 — cl 


• STBD HTR A - cl 


Perform RECONFIG TO 
ALT PCS SYS, ECLS 
SSR-3 


(Continued) 
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EQUIP/FUNCTION LOST 


ACA 1 MNB pwr 
ACA 2/3 MNB pwr 


RCS Manf R5 RJD pwr 
(R5R,R5D) 


RCS manf F2 RJD pwr 
(F2F,F2R,R2U,F2D) 


F,L,R RCS He Pr Isol A man 
OP capability 

F,R RCS He Pr Isol B GPC 
Cntl, man CL capability 


IDP 2 

MDU CRT 2 
MDU CDR 2 
MDU MFD 1 
ADC 1B/2B 


MMU 2 


ACA 4/5 MNB pwr 


Fwd RCS Htrs B (all) 
L Pod В Htrs (partial) 


R Pod A Htrs (all) 
OMS Crsfd Ln Htrs B (all) 


H20 Line Htrs B: 
Waste Dump Line Htr 
Sply Dump Line Htr 
Vac Vent Line Htr 


Ext АПК Htrs B: 
Structural Htrs B 
Water Line Htrs B 


Ext АПК Vest Htrs B 


MMU Port,Stbd Htr B 


O2/N2 Спі Sys 2: 
O2 Sply VIv Cntl 
N2 Sply VIv 2 Cntl 
Reg Inlet Viv 2 Cntl 
O2/N2 Cntl Viv 2 Man Cntl 
O2 Xovr Viv 2 OP 
capability 
O2/N2 Sys 2 Flow Xdcrs 
PPO2 Snsrs B,C 


dP/dT Snsr 
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CREW INDICATIONS 
(ML31C) 


5|WASTE Н2О TK1 DRAIN 


VLV tb — bp 


5|SPLY H2O TKD INLET 


tb — bp 


(O1) 

AIR TEMP AV BAY 3 ind – 
45 degF 

FREON FLOW LOOP 2 
ind — 443 pph 

CAB dP/dT ind — .45 

O2/N2 FLOW SYS 2 ind – 0 


pph 
PPO2 SNSR B,C ind — 0 


(A4) 
MSN and EVENT TIME 
ind — blank 


19|If Site AOS and using S-BD 


Ant Elect 1: 
'ANTENNA' (2) 


If NSP 1 selected: 
'BCE STRG 1 NSP' 


If Hum Sep B ON: 
‘S66 HUMID SEP B' 


If Cabin Fan B ON: 
C/W AV BAY/CAB AIR 
It — on 
‘S66 CABIN FAN’ 


If IMU Fan B ON: 
‘S66 IMU FAN DP’ 
‘S66 IMU FAN SPD B' 


If Freon Loop 1 Pump B ON: 
‘S88 FREON FLOW 1’ 
‘S88 FRN AFT CP 1’ 
‘S88 FRN PL HX 1’ 


If H2O Loop 1 Pump B ON: 
C/W Н2О LOOP It 
‘$88 H20 LOOP 1 FLOW’ 
‘$88 Н2О LOOP 1 TEMP’ 
“588 H20 PUMP P 1’ 


(01) 
H20 PUMP OUT PRESS 
LOOP 1 ind — 20-25 psia 
During Rad Dpy/Sto ops: 
(R13L) 
RAD CNTL tbs (four) 
indicate single mtr ops 


(A8L) 
PORT RMS: 
DPY/STO tb — bp 
RETEN LAT tb — bp 
R-F-L FWD tb — bp 


STARBOARD RMS: 
RETEN LAT tb — bp 
R-F-L FWD tb — bp 
R-F-L MID tb — bp 


SM 94 PDRS CONTROL 


PORT RMS Indications lost: 
MPM Mtr 2 STO/DPY 
Fwd MRL Mtr 1 

LAT/REL/RDY 
Mid MRL Mtr 2 
LAT/REL/RDY 

STBD RMS Indications lost: 
MPM Mtr 1 STO/DPY 
Fwd MRL Mtr 1 

LAT/REL/RDY 
Mid MRL Mtr 1 

LAT/REL/RDY 
Aft MRL Mtr 2 

LAT/REL/RDY 


(Continued) 


NOTES 


(5) М\у holds position 


Manf status not 
automatically declared 
closed. Fail-offs will 
occur when jet 
commanded 


Do not reconfig 
for reg switch or 
l'CNCT procedures 


(17) Man CL and GPC 
cntl remain. Vlv holds 
position 


(8) Мап ОР 


capability remains. Vlv 
holds position 


Antenna 


miscompare causes 
FSM 


60) Loss of redundant 
port to the following: 
MDU PLT 1 (P) 
MDU PLT 2 (S) 
MDU AFD 1 (S) 


61) IDP 3, IDP 4 ADC 
data lost. MDU port 
select may be reqd 


62) Selecting failed 
MMU for GNC MF 


protects against 

GPC MMU Revr failure 
after OPS XTION 
prepositioning 


63 Нїг А гетаіпѕ 
04) Htr В remains 


65) O2/N2 Cntl Viv 2 
normally closed when 
unpowered 


бб) Viv fails closed. 
IFM or real-time flow 
test will be required. 
ҮМСС for additional 
direction 
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27 |Ргіог to using ЦВ) OMS: 
08 
2911 OMS He PRESS/VAP ISOL | 30 


31 


EPS SSR-30 (Cont) 
BUS LOSS: MNB DA2 


ACTIONS 


For PLBD ops: 
e OP/CL Drs in man mode 


R OMS He PRESS/VAP ISOL 
e A(B) - GPC 


e Right OMS TK ISOL A — 
CL (tb-CL) 


If Supply H2O Dump reqd 
and DUMP ISOL VLV failed 
closed: 

e Perform SUPPLY WATER 
DUMP USING FES (ORB 
OPS, ECLS) 


If EMU(s) in battery charge 
mode: 

(AW18H) 

e PWR/BATT CHGR EMU 
1(2) BUS SEL - ММА 


GNC 23 RCS 


e Reprioritize L,R Manf 1, 
F Manf 3 Jets to first 
priority: DES INH twice all 
other jets; highest priority 
first, then next highest, etc 

e Set aft pod(s) PRI JET FAIL 
LIMIT to 3 

e Set forward pod PRI JET 
FAIL LIMIT to 4 


If CCTV reqd: 

(A7U) 

• TV PWR CONTR UNIT — 
MNA 


For SSME Hyd Repress: 

(R4) 

* HYD MPS/TVC ISOL VLV 
SYS 1,3 (two) – OP, wait 
10 sec, then CL 


GNC XXXXX 
MNVR YYYYY 


Sel L OMS PRI GMBL 
e ITEM 28 EXEC 


(ML31C) 
* VAC VENT ISOL VLV BUS 
SEC - MNA 


If reqd during entry 
(« 120 K ft): 

(L1) 

e NH3 CNTLR А(В)- 
PRI/GPC 


(Continued) 
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EQUIP/FUNCTION LOST 


PLBD: 
C/L Lat 13-16 Mtr 2 
Stbd Aft Blkhd Mtr 2 
Port Door Mtr 2 
Stbd Door Mtr 2 
Port,Stbd Fwd Blkhd 
Mtrs 2 
Port,Stbd Door Mtr 1 CL 
Limit sws 
L OMS He Pr Isol B and Vap 
Isol 2 GPC Спі 
R OMS He Pr Isol A, B man 
Спі and Vap Isol 1,2 man 
A,B Спі 


OMS Eng/Xfeed Redundancy 


Supply Н20 Dump Isol Cntl 


EMU 1,2 Pwr/Batt Chgr MNB 
pwr 


Aft RCS L,R Jet 1 Htrs 
Fwd RCS Jet 3 Htrs 


Video Cntl Unit MNB pwr 
FC1 Redundant Reac Viv 
Cntl on рп! C3 


MPS/TVC Hyd Sys 2 Isol Cntl 


L OMS Sec TVC 


Vac Vent Isol MNB Спі 


NH3 Sys В Sec Cntlr Man 
capability 


(Continued) 
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CREW INDICATIONS 


If Freon sig condr A(B) on рп! 
O17:C in AC2 position: 
‘S88 FREON FLOW 2(1) 
‘S88 FRN PL HX 1(2) 
‘S88 FREON QTY 2(1)’ 


FREON FLOW LOOP 2(1) 
ind — 443 pph 


CCTV video TV Annun Its 
lost if MNB selected for VCU 

CCTV Mon 2 lost (VTR input 
lost) 

(F7) 

If APUs active and using 
BLR CNTLR/HTR 1A or 2B: 

C/W APU TEMP It — on 
after -2 min 


SM (BFS,SM) 63 
PL BAY DOORS 

If in AUTO OP/CL for 
PLBDs, sequence 


terminates immediately and 
msg '(863) PBD CONFIG' 


During MAN PLBD OP/CL 
single mtr run time noted on 
actuators listed at left 


If OMS Gmbl cmd abs value 
> 2 deg and Sec ТУС 
selected: 

OMS TVC C/W It 
'L OMS GMBL’ (3,B) 


If first AA failure and S/W 
Processing Accel data: 
‘RM FAIL ACC’ (3) 


If first RGA failure and 
rates sensed: 
‘RM FAIL RGA’ (3) 


Star Trkr Dr -Z OP/CL time 
and -Y CL time incr from 8 
to 16 sec 


L,R ADP deploy times incr 
from 15 to 30 sec 


34|APU H20 QTY 1 Ind — 0% 


2 Ind — 0% 
HYD QTY 2 Ind — 0% 
APU 1 SPEED % Ind – 0 


NOTES 


G) Му holds position 


бт) Lost TM: 


GNC SYS SUMM 2 


L OMS ENG МІУ 2: 
Assume VLV 2 status 
same as VLV 1 


Man cntl remains. 
Vap Isol closes. Pr 
Isol normally closed 


Maintains He Isol 
redundancy 


GPC спі 


remains. Viv fails 
closed 


Prevents 
simultaneous opening 
of parallel reg paths 
and possibly rupturing 
burst disk 


Maintains deorbit 
capability for CNTL 
AB1 failure 


69 Not yet active on 
all vehicles 


APU H20 QTY 1 
ind — 096 if BLR 
CNTLR/HTR 1A 
selected. APU Н2О 
QTY 2 ind — 0% if BLR 
CNTLR/HTR 2B 
selected 


G) Sys B Pri Спі, 
auto switchover to Sec 


Cntlr remain 
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EPS SSR-30 (Cont) 


BUS LOSS: MNB DA2 


ACTIONS 


If AC Pwr Transfer Cable to 
be installed to regain AC: 

e Go to EPS SSR-200; 
otherwise, continue with 
Bus Loss Actions 


eNCRADLE — AUTO 

e\Hose stowed in cradle 

e WCS ON It - OFF 

e FAN SEP SEL sw — OFF 

e HOSE BLOCK - SEP 1 

e In next step, alternate fan 
sep will turn on for 30 sec. 
Normal ops may proceed 
after 30-sec run complete 

e FAN SEP SEL sw- 1 


(R2) 
* BLR CNTLR/HTR 1 - B 
. 2-А 


(L4:F) 
e cb AC1 H20 LOOP PUMP 
1A/2 (three) – cl 


e H2O PUMP LOOP 1-A 
e CAB FAN B — OFF 
° YA — ОМ 
e AV BAY 1 FAN B - OFF 
А-ОМ 
2 FAN А- OFF 
B- ON 
e AV BAY 3 FAN A,B 
(two) — ON 
e FREON PUMP LOOP 
1-А 
(MO13Q) 
If Arlk/Tnl Fan active: 


e ARLK FAN B — OFF 
° NA - ON 


(О17:С) 

e SIG СОМОВ FREON A - 
AC3 

• SIG СОМОВ FREON В – 
АСЗ 


(CDRs SEAT) 
• SEAT PWR BUS SEL - 
AC3 


(PLTs SEAT) 
• SEAT PWR BUS SEL - 


e If Cab Temp Спїїг 1 active: 
(L1) 
• CAB TEMP CNTLR - OFF 


e Remove pin from PRI 
Actuator BYP vlv linkage, 
connect linkage to SEC 
Actuator 


(Continued) 
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EQUIP/FUNCTION LOST CREW INDICATIONS 


Hyd H2O Bir 1 Cntlr A 
2 Cntlr B 


Hum Sep B 
IMU Fan B 


H20 Loop 1 Pump B 
Cabin Fan B 


AV Bay 1 Fan B 
AV Bay 2 Fan A 
AV Bay 3 Sig Condr, Xdcrs 


(ECLS SC4) 
Freon Loop 1 Pump B 


Arlk/Tnl Fan B 


Freon Sig Condr A AC2 pwr 
(ECLS SC 1A) 

Freon Sig Condr B AC2 pwr 
(ECLS SC 1B) 


CDR Seat Adj via AC2 pwr 


PLT Seat Adj via AC2 pwr 


Cabin Temp Cntlr 1, Hx Byp 
Viv Mtr 1 


(Continued) 
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NOTES 


Av Bay 3 Fan AP, 


Air Out Temp Snsrs 
lost 


67) Freon Loop 1 P/L 
Hx Flow Rate, Freon 
Loop 2 ICH Flow Rate, 
and Accum Qty snsrs 
lost 


Freon Loop 2 P/L 
Hx Flow Rate, Freon 
Loop 1 ICH Flow Rate, 
and Accum Qty snsrs 
lost 


Lose Auto Temp 
Cntl via Cntlr 1 and 
Cabin Temp, Cabin Hx 
Air Out Temp, and 
H20 Loop 1 Cabin Hx 
In Temp snsrs. Hx 
Byp Viv holds position 
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EPS SSR-30 (Cont) 


BUS LOSS: MNB DA2 


40 BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 


O PUMP LOOP 1 — OFF 


М) 42 
e cb AC2 ФС RAD ISOL А- 

ор 
• МОО CRT 2 PWR - OFF 
• МОО CDR 2 PWR - OFF 
• MDU MFD 1 PWR - OFF 


(С2) 
* IDP/CRT 2 PWR - OFF 
(сз) 

• MSTR MADS PWR – OFF 


(06) 
e STAR TRKR PWR -Y — 
OFF 


(07) 
e (OV105) GPS 2 PWR - 
ОҒЕ 


• (OV105) GPS 2 РКЕ AMPL 
UPPER - OFF 

* (OV105) GPS 2 PRE AMPL 
LOWER - OFF 


43 


43|» OM 1/2 B — op 
43 |• OI МОМ OF 1/2 B — op 
e OI SIG CONDR OM ЗА — 


op 
43 |• OI H2O BYP LOOP 2 44 


(O15:B) 

* cb MNA CONTR - op 

e MSN TIMER AFT — ор 

• EVENT TIMER FWD – ор 


(O15:C 
cb MN 
• (OV103) TACAN 2 — ор 
45 | SMOKE DETN BAY 1B/ 
-ор 
e FIRE SUPPR BAY 1 — ор 
e UTIL PWR F1/MO13Q — 


• ANNUN FWD АСА 2/3 – 


op 
e ANNUN AFT АСА 4/5 — op 
e CRYO O2 HTR TK2 SNSR | 46 


2- ор 
e (OV104,5) GPS 2 PRE 
AMPL UPPER - op 


(A13) 
“ (OV104) GPS 2 PWR - 
OFF 


(A15:H,I,J,K) 
e cb MNB TK6-TK9 O2 HTR |46 
SNSR 2 - op 


EQUIP/FUNCTION LOST 


Freon Loop 1,2 Rad Isol 
Motor A 


-Y Star Tracker 


GPS 2 


Aft Mission Timer 
Fwd Event Timer 


Tacan 2 

Av Bay 1 Smoke Det B, Av 
Bay 3 Smoke Det A 

MNB Utility pwr 


R Console Floodlt 
L Seat/Ctr Console Floodlt 


Cryo O2 Tk2 Htr Current 
Snsr 2 


GPS 2 


Cryo О2 Tk6-9 Htr Current 
Snsr 2 


(Continued) 
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CREW INDICATIONS 


NOTES 


(40) АС2 Bus Isolation 
for AC Pwr Transfer 
Cable installation 
accomplished in MNB 
DA2 Actions column. 
No additional bus 
isolation steps reqd 


If this action 
taken, activate H2O 
Pump Loop 2 


(2) Motor В remains 


Redundant pwr 


source remains for 
equipment 


H2O Loop 2 ICH 


Flow Rate snsr lost 


(45) Other detn in Ау 
Bay remains 


@ Current Snsr 1 
remains 


@ Cntlr B remains 
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EPS SSR-30 (Cont) 


BUS LOSS: MNB DA2 


• PPO2 С CAB dP/dT — op 

* (OV104,5) GPS 2 PRE 
AMPL LOWER - ор 

e N2 SPLY 2 - op 


43 


(R14:A) 
• cb MNB AUD MIDDECK 


(R14:B) 

e cb MNB CNTL BUS CA 
1/2/3 — op 
43|cb PALLET/DSC 
• 1B — op (EDO) 
e 4B — op (EDO) 


e cb MNB OS FLOOD - op 

cb MNB RMS CAMR 

* CAMR/PTU - op 

* WRIST ILLUM/CAMR 
HTR - op 

e ELB ILLUM/PTU HTR - op 


(Continued) 
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EQUIP/FUNCTION LOST 


Cabin Relief Vlv A Cntl 
NWS – 2 


Тасап 2 
АРТА 2 


АА2 


Drag Chute, PLT Arm 


ASA 4 1501 


ATVC 3 Isol ME 
4 1501 ME 


Aft PL MNB pwr 


FC2 Startup Htr Inhibit 
capability 


Middeck ATU 
Middeck Spkr 


MNB pwr for CNTL CA 
1,2,3 Buses 


Ku-Bd sys (I/F and cont Unit, 
RDR) 

Sig Proc & Dpy Assy 

Deployed Assy Htrs 


TV A Camr/Pan-Tilt 

TV A Camr Htr 

TV A Camr Pan-Tilt Htr and 
Шит 


ССТУ Моп 2 


OS Floodlt 


RMS Camr/Pan-Tilt 

RMS Camr Htr and Wrist 
Шит 

RMS Camr Pan-Tilt Htr and 
Elb Illum 


(Continued) 
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CREW INDICATIONS 


NOTES 


@ Buses remain 
pwrd 


@ М\у holds position 


Redundant pwr 


source remains for 
equipment 


(48) NWS 1 stil 


available 


(9) CDR Arm 


remains 


Six vivs fail to 
non-isolation position 


(51) KU-BAND 


ANTENNA: 
CONTINGENCY 
STOW - W/EVA ANT 
GIMBAL ALIGNMENT 
(ІЕМ) reqd to stow 
Ku-Bd. Jettison reqd 
if antenna cannot be 
positioned within GO 
FOR PLBD CLOSURE 
envelope 


MAL/ALL/GEN J 


EPS SSR-30 (Cont) 


BUS LOSS: MNB DA2 


BUS ISOLATION 


ONLY ON MCC CALL, 


(A7L) IF DOCKING MISSION 

e cb DEP MNB SYS 2 VENT 
ISOL — op 

e cb DEP MNB SYS 2 


(A7L) IF DOCKING MISSION 


e H2O LINE НТК B — op 

e SUPPLY H20 TKB 
INLET — op 

e SUPPLY Н20 ТКС 
OUTLET - op 


e EXT ARLK HTR STRUC 
21/213 — op 

e EXT ARLK HTR LN ZN 1, 
ZN 2 (two) — op 

e EXT ARLK HTR VEST 
Z1/2/3 — op 


e PORT,STBD НТК B - ор 
e GN2 SPLY ISOL VLV B - 


(Continued) 
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EQUIP/FUNCTION LOST 


PLB Fwd Blkhd Floodlt 
Mid Port Floodlt 
Fwd Stbd Floodlt 


Vest Dep VIv Sys 2 Vent 
Vent Isol 


MNB A7 


Aft Truss Docking It 
Stbd Vestibule Docking It 
DSP SYS 2 Pwr 

PSU MNB Pwr 


MNB pwr to DSP Logic buses 
1,2 


External Airlock Its 2,3 
MNB FMC2 Bus pwr 
AMC2 Bus pwr 


MMC1,MMC2,MMC3, 
MMC4 Bus pwr 


Sply H2O TKB Inlet Viv Cntl 


Sply H2O ТКС Outlet Viv 
Cntl 


Sply H2O B Sply ISOL Viv 
Cntl 


Waste Н2О Vac Vent Noz Htr 
Tk1 Drain Viv Спі 


Sply H2O TKD Inlet Viv Cntl 


WCS Press Xdcr 
Galley Н2О Htrs 


Ext Arlk Struc Htrs B 
Ext Arlk H2O Ln Htrs B 
Ext Arlk Vest Htrs B 


MMU Port,Stbd Htr B 
GN2 Sply Isol Viv B 
Port RMS: 
Jett/Guil Sys A 
Deadface Relays 


TA Floodlt З 


(Continued) 
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CREW INDICATIONS 


DSP SYS PWR SYS 2 tb - 


OFF 


NOTES 


G) Vlv holds position 
63 Нїг А гетаіпѕ 


(62) All docking 
mechanisms will have 
single mtr times 


63) Logic buses 1(2) 
remain pwrd via 
MNA(MNC) 


No redundancy 


65) One failure away 
from loss of jettison 
capability 


MAL/ALL/GEN J 


EPS SSR-30 (Cont) 


BUS LOSS: MNB DA2 


BUS ISOLATION 


(ML86B:F) 
cb MNB FLOODS 
• MIDDECK 2/6 — ор 


НТК TK3 SNSR 2 - op 
TK4 SNSR 1- op 


09/26/08 


46 
56 


63 
64 


о 


65 
66 


67 


68 


63 
63 
69 
69 
70 


7 


= 


72 


Ko] 


73 
73 


EQUIP/FUNCTION LOST 


Middeck Floods 2,6 
Bunk Floodlts 2/4 


PHS Floodlt 
Airlk Flood 3 
Cryo O2: 
Tk 3 Htr Current Snsr 2 
4 Htr Current Snsr 1 


Port,Stbd Rad Mtrs 2 Dpy 
capability 

Port,Stbd Rad Lat 1-6 Mtrs 2 

Fwd RCS Jet 2 Htrs 

L OMS ENG Press Му Coil 2, 
Cntl Viv 1,2 Coil 2 


OMS Qty Gauging for all 
L OMS single engine burns 


Hyd Brake Isol VIv 2 Cntl 
APU 1 Cntlr Pwr Sply B 
1 Fuel Tk Viv B 
2 Cntlr Pwr Sply A 
2 Fuel Tk VIV A 
APU 2 GBX GN2 Repress 
Viv 
Hyd Rsvr 2 Qty Snsr 


Freon Loop 2 Cntlr A Rad 
Вур Viv Mtr Man Cntl 

Freon Loop 1 Cntlr A Rad 
Byp VIv Mtr 

Freon Loop 1 Flow Prop Viv 

Freon Loop 1 Cold Plate Flow 
Хасг 


L,R ADP Ору Mtrs 2 

Htr Cntlr 2 
RH Vents 1,2,6,8,9 Mtrs 2 
LH Vents 1,2,3,5,8,9 Mtrs 2 


NLG B/U Rel and Ext Sys 2 
LMG, RMG B/U Rel Sys 2 


-Y Star Trkr Dr OP and Sys 2 
CL capability 

-Z Star Trkr Dr Sys 1 OP/CL 
capability 

PL Reten Sys B Rel/Lat Mtrs 

Ku Ant Sto/Dpy Mtr 2 


MPS: 
L Eng He Intercon Outlet 
Viv 

L Eng He Isol A 

Pneu He Isol 2 

Prplt F/D Inbd LO2 Viv 

Outbd LH2 Viv 

Manf Repress LH2 Viv 1,2 


ET Door Mtrs: 
C/L Lat Actr 1 Mtr 2 
L Dr Uplock Lat Mtr 2 
R Dr Closure Mtr 2 
Uplock Lat Mtr 2 


NWS Hyd Sys 2 

LG Extend Vlv 2 

Ops Hyd Асіг Instr 

Hyd Main Pump 2 Depress 
Solenoid RPC A 


Hyd Main Pump 1 Depress 
Solenoid RPC B 


7-144 


CREW INDICATIONS 


L MPS He reg A < 680 during 
entry (MM 303) 


NOTES 


G) Vlv holds position 


(9) Мм holds 


position. Loss of 
redundant hyd NLG 
deploy and NWS 
redundancy if failed 
closed 


(6) Current Snsr 1 
remains 


6) Current Snsr 2 
remains 


Mtrs 2 stow 
capability unaffected 


68) Redundant coils 
remain 


VMCC for OMS 


Qtys 
Pwr supply A 


remains. Turbine 
speed ind lost 


Viv fails closed. 
Redundant vlv remains 


Pwr supply B 


remains. GG Bed T 
and GBX P lost when 
APU running 


Cntlrs А,В Rad 


Byp Viv Mtrs Auto Cntl 
and Cntlr B Rad Byp 
Му Mtr Man Спі 
remain 


Bypass viv holds 
position and Cntlr B 
Rad Byp VIv Mtr 
remains 


(65) Mtr 1 remains 
(66) Htr Cntir 1 


remains 


VMCC for stow 


reqmts 
(68) Viv fails closed 


(69) Viv holds 


position. Loss of 
manual capability to 
inert LO2 and LH2 
Manf 


ММ fails closed. 
LH2 Manf will not be 
pressurized with He 
during entry (MM304) 


@) Redundant mtrs 
remains 


(2) Hyd Sys 1 still 
available for NWS 


ЄЗ) Redundant RPC 
remains 


MAL/ALL/GEN J 


EPS SSR-31 


BUS LOSS: ММВ FPC2 


ACTIONS 


1|e Perform FC2 SHUTDN 
(EC SHUTDN Cue Card), 
pwrdn not needed, then: 


(R1) 

e cb AC CONTR AC2 ФА, 
ФВ, ФС (three) – cl 

e INV/AC BUS 2 - OFF 
(tb-OFF) 


N 


ФВ, ФС (three) – op 
e АС2 BUS SNSR - OFF 


(L4:P) 
ecb АСЗ ФА LG SNSR 1 – 
cl 


Refer to OMS/RCS Slide 
Rule for viv loss info 

Reconfig following vlv only if 
leak isolation reqd: 

(08) 

e FWD RCS He PRESS A,B 


N 


+ о 


If simo loss of MNA & MNB: 
e NSP ENCRYPTION 
МОРЕ - SEL 


If PSP and/or INTRG reqd for 
PL or ISS ops: 

e S-BD PL PWR SYS – 2 

° CNTL — PNL 

° - CMD 

e Reconfig PSP 

e Perform PL INTRG REACQ 


(if reqd) 


6 


If no comm: 

(C3) 

e S-BD PM CNTL - PNL 
° - CMD 


9|If OIU reqd: 
(SSP) 
e OIU PWR - OIU 2 ON 
e OIU tb — DN 
«ҮМСС, ОШ reconfig 


“КС5/ОМ5 НТК FWD RCS 
A AUTO 


(Continued) 
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EQUIP/FUNCTION LOST 


FC2 Pumps and pH Snsr 


AC2 ФА,ФВ,ФС Inverters 


Prox Snsr Electronics Box 2 


Fwd RCS He Press Isol A 
man OP capability 

Fwd RCS He Press Isol B 
man CL and full GPC Cntl 

RCS Manf F2 RJD pwr 
(F2F,F2R,F2U,F2D) 


S-BD PM Sys 1: 
Xpndr 1 
Pre-Amp 1 
Pwr Amp 1 
PM, FM Ant Sw 1 

NSP 1/COMSEC 1 


S-BD PL Intrg 1 
PSP 1 


S-BD FM Sys 1 


IDP 2 
MDU CRT 2 


Fwd RCS Htrs B (all) 


(Continued) 


7-145 


(Includes MNB FLC2, MNB FMC2, AC2) 


CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 
CRT 2 blanks 


(F7) 

C/W FC PUMP It — on 

C/W AC VOLT It — on 

C/W FREON LOOP It — on 
C/W AV BAY/CAB AIR 

SM ALERT Light/Tone — on 


(F9) 
AC2 ФА,ФВ,ФС AC volts < 90 


(COMM LOST) 
All S-BD A/G voice lost if 
Sys 1 selected 


(LIGHTS LOST) 

Right Ovhd pnl (pnls O1, 
O2,03,08,09,016,017) 

Right pnl (pnls F4,F8,F9, 
R1,R2,R4) 

Ovhd Instr (pnis О1,02,О3) 

Orbit Sta Numeric Its (pnls 
A2,A4) 


(FSMs) 
S67 FPC/FLC 2 

S67 AC VOLTS 2 
S86 HYD RSVR Q 
SM2 HYD QTY 

S86 WSB T 

$МО THRM HYD 
S66 AV BAY 1,2 FAN 
S66 AV BAY 3 FAN 
S69 FC PUMP 2 

S69 FC H2 PUMP 2 
S88 FRN AFT CP 1 
S88 FREON FLOW 1 
S88 FRN PL HX 1 


RM DLMA MANF 

S88 I/O ERROR CRT 2 
566 CABIN FAN 

566 IMU FAN DP 

S66 IMU FN SPD B 


(F6/F8) 
7|LDG GEAR L,NOSE 
tb — bp 


HYD/APU 


8|APU H20 QTY 1 ind — 0% 
2 ind — 096 
HYD QTY 2 ind — 0% 


(R1) 
4|FC2 COOL PUMP AP tb — bp 


(O8) 
10|FWD RCS He PRESS B 

tb — bp 

FWD RCS MANF ISOL 2 
tb — bp 

(O1) 

AIR TEMP AV BAY 3 
ind — 45 degF 

AIR TEMP CAB HX OUT 
ind — 45 degF 

FREON FLOW LOOP 1 
ind — 578 pph 


(B) 
(B) 


(Continued) 


NOTES 
ЖЕГИ 
* | I * 
1CRITICAL i 


FC2 must be shutdn 
within 9 min to avoid 
potentially hazardous 
condition 


(2) Will be repwrd 
after AC Pwr Transfer 
Cable connected 


(3) Man CL and full 
GPC спі remains. Vlv 
holds position 


(2) Man ОР 
capability remains. Vlv 
holds position 


Do not reconfig 
for reg switch or 
l'CNCT procedures 


(6) REACQ and PSP 
reconfig procedures 
are flight specific. If 
read, procedures сап 
be found in payload or 
ISS specific books 


@ When gear 
deployed, tb will not 
indicate DN 


APU H2O QTY 1 
ind — 0% if BLR 
CNTLR/HTR 1А active. 
APU H20 QTY 2 ind – 
0% if BLR CNTLR/HTR 
2B active 


OIU 2 interfaces 
with PSP 2 for 
commanding 


Vlv holds position 


Loss of redundant 
port to the following: 
MDU CDR 2 (S) 
MDU MFD 1 (P) 
MDU PLT 1 (P) 
MDU PLT 2 (S) 
MDU AFD 1 (S) 


MAL/ALL/GEN J 


EPS SSR-31 (Cont) 


BUS LOSS: ММВ FPC2 


ACTIONS 


DPS UTILITY 


(02,68,52) 


— ПЕМ 3 EXEC 
— ITEM 5 EXEC 
e OPS 0 - ITEM 7 EXEC 


If EMU(s) in battery charge 
mode: 

(AW18H) 

e PWR/BATT CHGR EMU 
1(2) BUS SEL - ММА 


Pre-seat ingress for Entry: 
e Discharge handheld fire ext 
into AV BAY 1 


If AC Pwr Cable to be 
installed to regain AC: 

e Go to EPS SSR-200; 
otherwise, continue with 
Bus Loss Actions 


(R2) 

* BLR CNTLR/HTR 1 - B 

. 2-A 
) 


(L4:F 
e cb AC1 H20 LOOP PUMP 
1A/2 (three) — cl 


* H20 PUMP LOOP 1-А 

• AV BAY 1 FAN B- OFF 

° А-ОМ 

. 2FANA- OFF 

° B- ON 

e AV BAY 3 FAN A,B (two) — 

ON 

e FREON PUMP LOOP 1-A 

2-A 


(MO13Q) 
If Arlk/Tnl Fan active: 


«Hose stowed in cradle 

eVWCS ON It - OFF 

e FAN SEP SEL sw - OFF 

e HOSE BLOCK - SEP 1 

e In next step, alternate fan 
sep will turn on for 30 sec. 
Normal ops may proceed 
after 30-sec run complete 

e FAN SEP SEL sw — 1 


(Continued) 
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EQUIP/FUNCTION LOST 


MMU 2 


EMU 1,2 Pwr/Batt Chgr MNB 
pwr 


Av Bay 1 agent discharge 
capability 


Hyd H20 Bir 1 Cntlr A 
2 Спіг B 
RSVR 2 Qty Snsr 


Humidity Sep B 
Cabin Fan B 
IMU Fan B 


H20 Loop 1 Pump B 
Av Bay 1 Fan B 


Av Вау 2 Fan A 
Av Bay 3 Sig Condr, Xdcrs 


(ECLS SC4) 
Freon Loop 1 Pump B 


Arlk/Tnl Fan B 


Freon Sig Condr A AC2 pwr 
(ECLS SC1A) 

Freon Sig Condr B AC2 pwr 
(ECLS SC1B) 


WCS Fan/Sep 2 


(Continued) 
7-146 


CREW INDICATIONS 


(A4) 
MSN and EVENT TIME 
ind — blank 


L,R ADP deploy times incr 
from 15 to 30 sec 


13|If site AOS and using S-BD 
Ant Elec 1: 'ANTENNA' 
(2) 
-Y,-Z Star Trkr Drs OP/CL 
time incr from 8 to 16 sec 


If Sys 1 pwrd: 
‘S62 BCE BYP PSP1' 
Loss of PL TLM and CMD 


If PDI FDA Enabled: 
‘S62 PDI DECOM FAIL’ 


If NSP 1 selected: 
‘BCE STRG 1 NSP’ 


If Freon Loop 1 Pump B ON: 
‘S88 FREON FLOW 1’ 
‘S88 FRN AFT CP 1’ 
‘S88 FRN PL HX 1’ 


If Freon Sig Condr A(B) 
(O17:C) in AC2 position: 
‘S88 FREON FLOW 2(1) 
‘S88 FRN PL HX 1(2) 
‘S88 FREON QTY 2(1) 


FREON FLOW LOOP 
2(1) ind — 578 ррһ 


If H2O Loop 1 Pump B ON: 
C/W Н2О LOOP It 
“588 H2O PUMP P 1’ 
“588 H20 LOOP 1 FLOW’ 
‘$88 Н2О LOOP 1 TEMP’ 


(01) 

H20 PUMP OUT PRESS 
LOOP 1 ind – 20-25 
psia 

(F7) 
If APUS active and using H2O 
Blr Cntlr 1A(2B): 

C/W APU TEMP It after 

~2 min 
During Rad Dpy/Sto ops: 
(R13L) 

RAD LAT CNTL tbs (two) 

indicate single mtr ops 


NOTES 


(2) Selecting failed 
MMU for GNC MF 


protects against GPC 
MMU Revr failure after 
OPS XTION 
prepositioning 


(13) FSM caused by 
antenna miscompare 


AV Bay 3 Fan AP 
Air Out Temp Snsrs 
lost 


05) Freon Loop 1 P/L 
Hx Flow Rate, Freon 
Loop 2 ICH Flow Rate 
and Accum Qty Snsrs 
lost 


Freon Loop 2 P/L 


Hx Flow Rate, Freon 
Loop 1 ICH Flow Rate 
and Accum Qty Snsrs 
lost 


MAL/ALL/GEN J 


EPS SSR-31 (Cont) 


BUS LOSS: ММВ FPC2 


ACTIONS 


(CDR's SEAT) 
• CDR SEAT PWR BUS 
SEL - AC3 


(PLT's SEAT) 
* PLT SEAT PWR BUS 
SEL – АСЗ 


If Cab Temp Спїїг 1 active: 
(L1) 
• CAB TEMP CNTLR - OFF 


(MD44F) 


e Remove pin from PRI 
Actuator and BYP vlv 
linkage 

e Connect linkage to SEC 
Actuator 


(L1) 

* CAB TEMP CNTLR - 2 

• Perform LOSS OF 1 FC 
(ORB PKT, PWRDN) 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 
(L1) 


• H20 PUMP LOOP 1 — OFF 
° 2-ОМ 


(L4:N) 
e cb AC2 ФС RAD ISOL А- 


op 
e MDU CRT 2 PWR - OFF 
(C2) 
* IDP/CRT 2 PWR - OFF 
(07) 


e (OV105) GPS 2 PWR - 
OFF 

• (OV105) GPS 2 PRE AMPL 
UPPER - OFF 

• (OV105) GPS 2 PRE AMPL 
LOWER - OFF 


(O15:F) 

e MMU 2 - OFF 

(A7L) 

* MADS RCDR PWR - OFF 
(A13) 


e (OV104) GPS 2 PRE AMPL 
UPPER - OFF 

• (OV104) GPS 2 PRE AMPL 
LOWER - OFF 


(MA73C:A) 
* MCA LOGIC MNB FWD 
2-OFF 


(Continued) 
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17 


18 
10 


EQUIP/FUNCTION LOST CREW INDICATIONS 


CDR Seat Adj via AC2 pwr 


PLT Seat Adj via AC2 pwr 


Cabin Temp Cntlr 1 and Hx 
Byp vlv Mtr 1 


Freon Loop 1 Cntlr A Rad 
Byp VIv Mtr 
Freon Loop 1 Flow Prop Viv 


Freon Loop 1,2 Rad Isol 
Motor A 


(OV105) GPS 2 


MADS Rcdr 
All MADS and ACIP data 


GPS 2 


MNB FMC2 Bus pwr 


(Continued) 
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NOTES 


Vlv holds position 


@ Lost Auto Temp 
Спі via Cntlr 1 and 
Cabin Temp, Cabin Hx 
Air Out Temp and Н2О 
Loop Cabin Hx In 
Temp Snsrs Hx Byp 
Vlv holds position 


Bypass viv holds 
position and Спїїг В 
Rad Byp vlv mtr 
remains 


(19) AC2 Bus isolation 
for AC Pwr Transfer 
Cable installation 
accomplished in MNB 
FPC2 Actions Column. 
No additional bus 
isolation steps reqd 


60) Motor В remains 


MAL/ALL/GEN J 


EPS SSR-31 (Cont) 


BUS LOSS: ММВ FPC2 


BUS ISOLATION 


e FIRE SUPPR BAY 1- op 
e (OV104,5) GPS 2 PRE 
AMPL UPPER - op 


° (OV104, 5) cb MNB GPS 2 
PRE AMPL LOWER — op 


09/26/08 


22 
23 


24 


EQUIP/FUNCTION LOST 


MNB Pwr to CNTL Buses 
AB1,AB2,AB3,BC1,BC2,BC3 


NLG ВЛ) Rel and Ext Sys 2 
LMG,RMG B/U Rel Sys 2 
LG Extend Мм 2 

NWS Hyd Sys 2 


-Y Star Trkr Dr Sys 2 OP/CL 
capability 
-Z Star Trkr Dr Sys 1 OP/CL 
capability 
L,R ADP Dpy Mtrs 2 
Htr Cntlr 2 
RH Vents 1,2,6,8,9 Mtrs 2 
LH Vents 1,2,3,5,8,9 Mtrs 2 


ET Door Mtrs: 
C/L Lat Actr 1 Mtr 2 
L Dr Uplock Lat Mtr 2 
R Dr Closure Mtr 2 
Uplock Lat Mtr 2 


RMS: 

Port MPM Mtr 2 
Stbd MPM Mtr 1 
Port Fwd MRL Mtr 1 
Port Mid MRL Mtr 2 
Stbd Mid MRL Mtr 1 
Stbd Aft MRL Mtr 2 
D&C B/U edge ltg 


Ku Ant Sto/Dpy Mtr 2 
PL Reten Sys B Rel/Lat Mtrs 
Port,Stod Rad Lat 1-6 Mtrs 2 


7-148 


CREW INDICATIONS 


NOTES 


(2) will be repwrd 
after AC Pwr Transfer 


Cable connected 


67 Виѕеѕ гетаіп 
pwrd 


62) Viv holds 


position. Loss of 
redundant hyd NLG 
deploy and NWS hyd 
redundancy, if failed 
closed 


63) Hyd Sys 1 stil 
available for NWS 


04 Redundant mtrs 
remain 


65) Single mtr time. 
One failure away from 
EVA to stow MPM or 
from RMS/OBSS 
jettison. May be 
repwrd after AC Pwr 
Transfer Cable 
connected 


6) Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists. May be repwrd 
after AC Pwr Transfer 
Cable connected 


67) Single mtr time. 
One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists. May 
be repwrd after AC 
Pwr Transfer Cable 
connected 


VMCC for stow 


reqmts 


MAL/ALL/GEN J 


EPS SSR-32 


BUS LOSS: MNB MPC2 


ACTIONS 


e Perform MNB BUS TIE 
(BUS TIE Cue Card) 

e Monitor, record Aamps 
between FC2 and tied FC 


(R1) 

«РІ CAB - ММА 

(A8L) 

* PORT RMS HTR B — OFF 

e PORT RMS НТВА – 
AUTO 


If OBSS berthed: 

(A8L) 

• STBD RMS HTR B - OFF 

e STBD RMS НТВА - 
AUTO 


(L1) 

e TOP EVAP HTR DUCT- A 

If Hi Load Evap enabled 

e HI LOAD DUCT НТК - 
A(C) 

(L2) 

e FLASH EVAP FDLN HTR 
A SPLY - 1 


(A12) 

• HYD НТК AFT FUS B- 
AUTO 

• HYD HTR AFT FUS A- 
OFF 


(MA73C:C,D) 

• cb MCA PWR AC2 ЗФ MID 
2- ор 

e cb MCA PWR AC2 ЗФ MID 
4-ор 


For PLBD ops: 
e OP/CL Drs in man mode 


(ML86B:C) 
e cb MNA EXT ARLK HTR 
STRUC - cl 


(AIL) 

e S-BD PL PWR SYS - 1 
° CNTL - PNL 

° - CMD 


(Continued) 
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EQUIP/FUNCTION LOST 


FC2 Purge Му 
O2,H2 Flow Xdcrs 
SS AV Snsrs 


MNB pwr to CABPL1,2,3 
Buses 


RMS: 
B/U pwr 
Port Payload Сп! Pwr B 
Port MPM Mtr 2 
Stbd MPM Mtr 1 
Port Fwd MRL Mtr 1 
Port Mid MRL Mtr 2 
Stbd Fwd MRL Mtr 1 
Stbd Mid MRL Mtr 1 
Stbd Aft MRL Mtr 2 
Port Htr B 
Stbd Htr B 


Top Evap Duct Fwd,Aft Htrs B 
HI Load Duct Inbd,Outbd 
Htrs B 


FES H20 Fdln A Mid 2 Htr 2 


Aft Fuselage Hyd Htrs A 
HYD BK HTRB 


Stbd Rad Lat 1-6 Mtr 2 
Limit sw 
Port Rad Lat 1-6 Mtr 2 
Limit sw 
PLBD: 
C/L Lat 13-16 Mtr 2 
Stbd Aft Blkhd Lat Mtr 2 
Port Door Mtr 2 
Port,Stbd Fwd Blkhd Lat 
Mtr 2 
біра Door Mtr 2 
Port,Stbd Door Mtr 1 CL 
Limit sw 


Ext A/L Structural Htrs MNB 
pwr 


ОЮ 2 
OIU 1 MNB pwr 


(Continued) 
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CREW INDICATIONS 


(L2) 
2|02 SYS 2 SPLY tb - CL 


(LIGHTS LOST) 

PLB Fwd Blkhd Floodlt 
Mid Port Floodlt 
Fwd Stbd Floodlt 


(A8L) 

PORT RMS: 
DPY/STO tb — bp 
RETEN LAT tb — bp 
R-F-L FWD tb — bp 


STARBOARD RMS: 
RETEN LAT tb — bp 
R-F-L FWD tb — bp 
R-F-L MID tb — bp 


(Includes MNB MMC1, MNB MMC2, MNB MMC3, MNB MMC4) 


NOTES 


Buses are tied 
due to: 


Loss of FC2 Purge 
Capability. As FC2 


loses performance, 
tied FC will pick up 
load, slowing FC2 
degradation. If 
degradation projection 
does not allow nominal 
EOM, Fuel Cell will be 
shut down. 
VMCC 

and 
Loss of FC2 SSAV 
Snsrs. Change in 


SM 94 PDRS CONTROL 


PORT RMS Indications lost: 
MPM Mtr 2 STO/DPY 
Fwd MRL Mtr 1 

LAT/REL/RDY 
Mid MRL Mtr 2 
LAT/REL/RDY 


STBD RMS Indications lost: 
MPM Mtr 1 STO/DPY 
Fwd MRL Mtr 1 

LAT/REL/RDY 
Mid MRL Mtr 1 

LAT/REL/RDY 
Aft MRL Mtr 2 

LAT/REL/RDY 


(R13L) 

During Rad Dpy ops: 
RAD CNTL tbs (two) 
indicate single mtr ops 


If in RDR/Comm Track, will 
break track 

(A1U) 

SIG STRENGTH - 0 


SM 201 ANTENNA 


SIG STR- 0 
Erratic antenna motion 


SM (BFS SM 63) 
PL BAY DOORS 
Ifin AUTO OP/CL for PLBDs, 

sequence terminates 


immediately and msg 
(563) PBD CONFIG’ 


During MAN PLBD OP/CL 
single mtr run time noted 
on actuators listed at left 


$177 EXTERNAL 
AIRLOCK 

Indications lost: 
EXT A/L PRESS 
SM 212 OIU 

OIU 2 TEMP > 140 

SM 62 PCMMU/PL COMM 


If OIU 2 active msg, 
“562 PDI DECOM FAIL’ 


AAmps > 12 amps 
indicates possible cell 
crossover problem. 
The AAmps shift due 
to loss of FC2 purge 
capability is indicated 
by change in AAmps 
between pre- and 
post-purge readings. 
MCC will aid in this 
determination 


© Vlv holds position 


(3) Pwrs PL Timing 
Buffer, OIU 1, and OIU 
2 (if flown). OIU 1 
redundant pwr MNA 
MPC1 via САВ PL3 


(4) When the OBSS 
is grappled by the 
RMS, the Cabin 
Payload A or B power 
feeds are used to pass 
MPC1 or MPC2 power, 
respectively, to the 
Payload Cabin 3 
power bus for 
distribution to all OBSS 
equipment, except for 
LCS 


(5) Single mtr time. 
One failure away from 
EVA to stow MPM or 
from RMS/OBSS 
jettison 


(6) Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


(7) Single mtr time. 
One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


If AC2 cbs not 
opened, Lat Mtrs 2 of 
actuators for Port and 
Stbd Rad Lat 1-6 
continues to run until 
Sys B Lat Cntl sw 
placed to OFF 


(ә) ММА htrs remain 


MAL/ALL/GEN J 


EPS SSR-32 (Cont) 


BUS LOSS: MNB MPC2 


• FWD BHD - OFF 
e MID PORT – OFF 
e FWD STBD — OFF 


IF DOCKING MISSION 
e cb DEP MNB SYS 2 VENT 


IF DOCKING MISSION 
cb DOCK LT MNB 


(MA73C:A,B) 
e MCA ‘One MNB MID 
(four) — OFF 


(A15:H,I,J,K) 
• cb ММВ ae TK9 O2 НТК 
SNSR 2 - op 


(ML86B:C) 
• cb ММВ EXT ARLK HTR 
STRUC - op 


09/26/08 


EQUIP/FUNCTION LOST 


FC2 Startup Htr Inhibit 
capability 


PLB Fwd Blkhd Floodlt 
Mid Port Floodlt 
Fwd Stbd Floodlt 


Vest Dep VIv Sys 2 Vent 
Vent Is 


MNB A7 


Aft Truss Docking It 
Stbd Vestibule Docking It 
DSP SYS 2 pwr 

PSU MNB pwr 


MNB pwr to DSP Logic buses 
1,2 


External Airlock Its 2,3 
MADS PCM 
MNB ММС1,2,3,4 Bus pwr 


Freon Loop 2 Cntlr A Rad 
Byp VIv Mtr Man Cntl 
Atm Press Cntl O2 Sys 2 

Sply Viv Cntl 


Port, Stbd Rad Mtrs 2 Ору 
capability 

LH Vent 3,5 Mtrs 2 

RH Vent 6 Mtrs 2 


MNB pwr to ESS1BC, 
ESS3AB 
AUX PL B Bus pwr 


Ku Ant Sto/Dpy Mtr 2 Sto and 
Dpy Limit sw 

Ku-Bd Sys Deployed Assy 
including Htr Ckts (Rdr & 
Comm) 

Redundant Ku-Bd Xmit 
Enable 

Redundant Ku-Bd Boom 
Stow Enable ІІ Excitation 
Signal 


Cryo O2 Tk 6-9 Htr Current 
Snsr 2 


FC1 Redundant Кеас Viv 
Close Cntl on рп! СЗ 


Ext A/L Structural Htrs MNB 
pwr 


7-150 


CREW INDICATIONS 


DSP SYS PWR SYS 2 tb - 


OFF 


NOTES 


(2) М\у holds position 
9 MNA htrs remain 


All docking 
mechanisms will have 


single mtr times 


(1) Logic buses 1(2) 
remain pwrd via 
MNA(MNC) 


(12) Cntirs, А,В Rad 
Byp Viv Mtrs Auto Cntl 
and Cntlr B Rad Byp 
Viv Mtr Мап Cntl 
remain 


(3) Mtr 2 stow 
capability remains 


(4) Buses remain 
pwrd 


(18) With an 
inoperative limit sw, 
mtr will continue to run 
until DPY/STO sw 
placed to GND position 


KU-BAND 
ANTENNA: 
CONTINGENCY 
STOW - W/EVA ANT 
GIMBAL ALIGNMENT 
(IFM) reqd to stow 
Ku-Bd. Jettison reqd 
if ant cannot be 
positioned within GO 
FOR PLBD CLOSURE 
envelope 


(17) MNC MMC2 pwr 
for Ku-Bd Xmit Enable 
signal remains 


MNC MMC2 pwr 
remains to supply pwr 
to Boom stow Enable II 
signal for stow mtrs 


@9 Snsr 1 remains 


MAL/ALL/GEN J 


EPS SSR-33 
BUS LOSS: MNB APC2 


ACTIONS 


Refer to OMS/RCS Slide 
Rule for viv loss info 

3|Reconfig following viv(s) only 
if leak isolation reqd: 

(07) 

e AFT R RCS He PRESS А,В 

° L RCS He PRESS А 


e For attitude control, perform 
LOSS OF VERNIERS 
(ORB OPS, RCS) 


(A12) 
APU HTR TK/FU LINE/H2O 
• SYS 1A - AUTO 

. 1B — OFF 


7 |Prior to using L(R) OMS: 


e R POD (two) - A OFF, 
B AUTO 

e OMS СЕЗЕР LINES - A 
AUTO, B OFF 

e L POD (two) - A AUTO, 
В OFF 


GNC XXXXX 
MNVR YYYYY 
Sel L OMS PRI TVC: 


e GMBL L PRI — ITEM 28 
EXEC 


BUS ISOLATION 


09/26/08 


EQUIP/FUNCTION LOST 


Aft L,R RCS He Pr Isol A man 
OP capability 

Aft R RCS He Pr Isol B GPC 
Cntl and man CL capability 


RCS Manf R5 RJD pwr 
(R5R,R5D) 


APU 1 GG Inj Н20 Htrs B 

APU 2 Fu TK VIv ACL 
capability via APU 2 Auto 
Shutdn Signal 


Left OMS He Pr Isol B and 
Мар Isol 2 GPC Спі 


Right OMS He Pr Isol A,B 
man Cntl and Vap Isol 1,2 
man A,B Cntl 


Right Pod A Htrs (all) 
Left Pod B Htrs (partial) 
OMS Crsfd Ln B Htrs (all) 


L OMS Sec TVC 


Aft PL MNB pwr 


ASA 4 Isol 
ATVC 4 1501 ME 


7-151 


CREW INDICATIONS 


2|MASTER ALARM Light/ 
Tone — on 


> 2 deg and Sec ТУС 
selected: 
C/W OMS TVC It — on 
‘L OMS GMBL’ 


(F7) 

2|C/W RCS JET It — on 
(FSM) 

2|R RCS D, R JET 


If OMS GMBL cmd abs value 


(3,В) 


NOTES 


(Q Man CL and full 
GPC спі remains. Vlv 
holds position 


Indications do not 
appear until jet 
commanded 


Do not reconfig 
for reg switch or 
l'CNCT procedures 


(4) Man ОР 
capability remains. Vlv 
holds position 


(5) Manf status not 
automatically declared 
closed. Fail-offs will 
occur when jet 
commanded 


(6) In event of APU 2 
auto shutdn, vlv 
remains OP until pwr 
removed by APU 
FUEL TK VLV sw 
throw 


(7) Lost TM: 


GNC SYS SUMM 2 

L OMS ENG VLV 2: 
assume VLV 2 status 
same as VLV 1 


Maintains He Isol 
redundancy 


(9 Man cntl remains. 
Vap Isol closes. Pr 
Isol normally closed 


(0) Prevents 


simultaneous opening 
of parallel reg paths 
and possibly rupturing 
burst disk 


(11) GPC спі 
remains. МІ fail 
closed 


(2 В Htrs remain 
(3) А Htrs remain 


Six vivs fail to 
non-isolation position 


MAL/ALL/GEN J 


10|Reconfig following vlv(s) only 


6|» AFT L RCS TK ISOL 3/4/5 


EPS SSR-34 


BUS LOSS: MNB АРС5 


ACTIONS 
( 


e GAS GEN/FUEL 
PUMP 1 - A AUTO 

e GAS GEN/FUEL 
PUMP 2 - B AUTO 


APU HTR TK/FU LINE/H2O 
e SYS 1A - AUTO 


e PWR 1 - MNA 
° 2 — MNC 


e FLASH EVAP CNTLR PRI 
A(B) — ON (if reqd) 

• ТОР EVAP НТК NOZL - 
A AUTO 

• TOP EVAP НТК NOZ R – 
B AUTO 

e TOP EVAP НТК DUCT ~ A 

If Hi Load Evap enabled 

e HILOAD DUCT HTR - 
A(C) 

(L2) 

e FLASH EVAP FDLN HTRA 
SPLY - 1 


(R2) 
* BLR CNTLR/HTR 1 - В 
. 2-A 


e For attitude control, perform 
LOSS OF VERNIERS 
(ORB OPS, RCS) 


Refer to OMS/RCS Slide 
Rule for vlv loss info 


if leak isolation reqd: 
(07) 
e AFT R RCS He PRESS А,В 
° L RCS He PRESS A 


e Reprioritize L,R Manf 1 Jets 
to first priority: DES INH 
twice all other jets; highest 
priority first, then next 
highest, etc 

e Set aft pod(s) PRI JET FAIL 
LIMIT to 3 


If ICNCT config: 
(07) 


B — GPC (tb-bp) 
e AFT R RCS TK ISOL 3/4/5 
B — GPC (tb-bp) 


(Continued) 


09/26/08 


a о о 


EQUIP/FUNCTION LOST 


APU 1 GG/Fu Pump Htrs B 
APU 2 GG/Fu Pump Htrs A 
APU 1 Lube Oil Line Htrs B 
APU 2 Lube Oil Line Htrs A 
APU 1 Tk/Fu Line Htr B 


GG Inj H2O Htrs B 
2 Tk/Fu Line Htr A 


Body Flap Htr B 
Elev Act Htr B 


Rudder/Speed Brake Htr B 


Circ Pump 1 MNB pwr 
2 MNB pwr 


FES Sec Cntlr 
Top Evap L Noz Htr B 
Top Evap R Noz Htr A 


Top Evap Duct L,R Htrs B 
Hi Load Duct Noz Htr B 


FES H20 Fdin A Htrs 2 (all 
except Mid 2) 


Hyd H20 Bir 1 Cntlr A 
2 Cntlr B 


RCS Manf R5 RJD pwr 
(R5R,R5D) 


Aft L RCS He Pr Isol A man 
OP capability 

Aft R RCS He Pr Isol A man 
OP capability 

Aft R RCS He Pr Isol B GPC 
Спі and man СІ capability 


Aft RCS L,R Jets 1 Htrs 


AFT L,R RCS TK ISOL 3/4/5 
B CL microswitch feedback 


(Continued) 


7-152 


(Includes MNB APC2, MNB ALC2, MNB AMC2) 


CREW INDICATIONS 


1|MASTER ALARM 
Light/Tone - on 


(R4) 
3|HYD MPS/TVC ISOL VLV 
SYS 2 tb — CL 
4|HYD BRAKE ISOL VLV 2 
tb — OP 


5|(O7) 
AFT R RCS He PRESS B 
tb — bp 
6|AFT L,R RCS TK ISOL 3/4/5 
B tb — bp (if vlv in CL 
position) 
(F7) 
If APUs active and using 
BLR CNTLR/HTR 1A(2B): 
C/W APU TEMP It — on 
after ~ 2 min 


If OMS GMBL cmd abs 
valve > 2 deg and Sec 
TVC selected: 

C/W OMS TVC It — on 
‘L OMS GMBL’ (3,B) 


If first RGA failure and rates 
sensed: 
‘RM FAIL RGA’ (3) 


(F7) 
1|C/W RCS JET It — on 


(FSM) 
1|R RCS D,R JET 


HYD/APU 
7 |APU H20 QTY 1 Ind – 0% 


2 Ind — 0% 
1 SPEED % Ind — 0 


NOTES 


@ Indications do not 
appear until jet 
commanded 


* 1 I * 


If not done within 20 
min, may freeze N2H4 
and lose APU. 
However, SM ALERT 
occurs above freezing 
temp 


@ М\у holds position 


(2) Viv holds 


position. Loss of 
redundant hyd NLG 
deploy and NWS hyd 
redundancy if failed 
closed 


(5) Man OP 
capability remains. МІ 
holds position 


(6) Full viv capability 
remains. If switch in 


CL, vlv will 
continuously drive to 
CL position 


(7) APU H20 QTY 1 
ind — 0% if BLR 
CNTLR/HTR 1A 
selected. APU Н2О 
QTY 2 ind — 0% if BLR 
CNTLR/HTR 2B 
selected 


Manf status not 
automatically declared 
closed. Fail-offs will 
occur when jet 
commanded 


(9) Man CL and GPC 
cntl remains. Vlv holds 
position 


Do not reconfig 
for reg switch or 
l'CNCT procedures 


MAL/ALL/GEN J 


EPS SSR-34 (Cont) 


BUS LOSS: MNB АРС5 


ACTIONS 
(A14) 


e R POD (two) — A OFF, 
B AUTO 

• L POD (two) — A AUTO, 
B OFF 

• CRSFD LINES A,B (two) – 
A AUTO, B OFF 


(08) 

e If Straight feed config, Right 
OMS Crossfeed A — OP 
(tb-OP). Otherwise, УМСС 

* Right OMS TK ISOLA — 
CL (tb-CL) 


Prior to using L(R) OMS: 
O8 


15|L OMS He PRESS/VAP ISOL 


For SSME Hyd Repress: 

(R4) 

• HYD MPS/TVC ISOL VLV 
SYS 1,3 (two) — OP, wait 
10 sec, then CL 


GNC XXXXX 
MNVR YYYYY 


Sel L OMS PRI TVC: 
e GMBL L PRI — ITEM 28 
EXEC 


If reqd during entry 
(« 120K ft): 

(L1) 

e NH3 CNTLR А(В)- 
PRC/GPC 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 
(R1) 

«РІ АЕТ MNB - OFF 
(O15:A) 
e RGA 2 - OFF 


09/26/08 


22 
23 


24 
25 


26 
26 


EQUIP/FUNCTION LOST 


R Pod A Htrs (all) 
L Pod B Htrs (partial) 
OMS Crsfd Ln Htrs B 


OMS Engine/Crossfeed Valve 
Redundancy 


OMS Eng/XFeed 
Redundancy 


Left OMS He Pr Isol B and 
Мар 15012 GPC Спі 

Right OMS He Pr Isol A,B 
man Спі and Vap Isol 1,2 
man OP 


MPS/TVC Hyd Sys 2 Isol Cntl 


L OMS Sec TVC 


NH3 Sys B Sec Cntlr man 
ON capability 


Aft PL MNB pwr 


RGA2 


ASA 4 sol 
ATVC 3 Main Eng Isol 
4 Main Eng Isol 


MNB AMC 2 Bus pwr 
LH,RH Vents 8,9 Mtrs 2 


L OMS Eng Press Viv Coil 2, 
Cntl Viv 1,2 Coil 2 

OMS Qty Gaging for all L 
OMS Single engine burns 


NWS Hyd Sys 2 
Hyd Brake Isol Viv 2 Cntl 


Hyd Main Pump 1 Depress 
Solenoid RPC B 

Hyd Main Pump 2 Depress 
Solenoid RPC A 


(Continued) 


7-153 


CREW INDICATIONS 


NOTES 


(5) М\у holds position 
(1) В Htrs remain 
02) A Htrs remain 


Maintain deorbit 
capability for MNC 
БАЗ failure 


Maintains deorbit 
capability for CNTL 
AB1 failure 


Maintains He Isol 
redundancy 


Man cntl remains. 
Vap Isol closes. 
Primary Isol normally 
closed 


(17) Lost TM: 


GNC SYS SUMM 2 


L OMS ENG VLV 2: 
Assume Му 2 status 
same as VIv 1 


(18) GPC спі 


remains. Viv fails 
closed 


Prevents 


simultaneous opening 
of parallel reg paths 
and possibly rupturing 
burst disk 


@ Sys B Pri Cntrr, 
auto switchover to Sec 
Cntlr remain 


61) Six vivs fail to 
nonisolation position 


62) Redundant coils 
remain 


(3) VMCC for OMS 
Qtys 


24) Hyd Sys 1 stil 
available for NWS 


65) Viv holds 
position. Loss of 
redundant hyd NLG 
deploy and NWS hyd 
redundancy if failed 
closed 


(06) Redundant RPC 
remains 


MAL/ALL/GEN J 


EPS SSR-34 (Cont) 
BUS LOSS: MNB APC5 


BUS ISOLATION 


09/26/08 


27 
28 
29 
30 


31 
32 
33 


33 
34 


35 


36 


EQUIP/FUNCTION LOST 


Freon Loop 1 Cold Plate Flow 
Хасг 
APU 1 Cntlr Pwr Sply B 
Fu Tk Viv B 
2 Cntlr Pwr Sply A 
Fu Tk VIV A 
СВХ GN2 Repress Му 


CREW INDICATIONS 


L MPS He Reg A « 680 
during entry (MM 303) 


MPS: 
L Eng He Intercon Outlet 
Viv 

L Eng He Isol A 

Pneu He Isol 2 

Prplt F/D Inbd LO2 Viv 
Outbd LH2 Viv 

Manf Repress LH2 Viv 1,2 


ET Door Mtrs: 

C/L Lat Actr 1 Mtr 2 GPC 
Спїї 

L Dr Uplock Lat Mtr 2 GPC 
Lat capability 

R Dr Uplock Lat Mtr 2 GPC 
Lat capability 

R Dr Closure Mtr 2 GPC CL 
capability 

L,R DR RTL Ind 3 


AC pwr removal capability via 

Limit sw for ET Dr Mtrs: 
C/L Lat Actr 1 Mtr 2 

L Dr Uplock Lat Mtr 2 

R Dr Uplock Lat Mtr 2 
Closure Mtr 2 


7-154 


NOTES 


67) Pwr Sply A 
remains. Turbine 
speed ind lost 


68) МІ A remains 


9) Pwr Sply В 
remains. GG Bed T 
and СВХ Р ind lost 
when APU running 


60) Viv В remains 
61) Viv fails closed 


(82) Viv fails closed. 
Redundant vlv remains 


(83) Viv holds 


position. Loss of 
manual capability to 
inert LO2 and LH2 
manfs 


Му fails closed. 
LH2 Manf will not be 
pressurized with He 
during entry (MM304) 


65) Redundant mtrs 
and m/s remain 


Actuators 
continue to operate 
until Stow, Rel/Lat, or 
OP/CL sw is taken to 
OFF 


MAL/ALL/GEN J 


EPS SSR-35 


BUS LOSS: MNB FLC2 


ACTIONS 


Refer to OMS/RCS Slide 
Rule for valve loss info 
3|Reconfig following viv(s) only 

if leak isolation reqd: 
(O8) 
e FWD RCS He PRESS A,B 


(A1L) 

S-BD PM 

• ANT SW ELEC - 2 

e XPNDR - 2 

e PWR AMPL OPER – 2 


If PSP and/or INTRG reqd for 
PL or ISS ops: 
e S-BD PL PWR SYS - 2 
CNTL — PNL 
- CMD 
6 |• Reconfig PSP 
• Perform PL INTRG REACQ 
(if reqd) 


8|If OIU reqd: 
(SSP) 
e OIU PWR - OIU 2 ON 
e OIU tb — DN 
«ҮМСС, ОШ reconfig 


(AIR 
e S-BD FM PWR-2 
GNC 23 RCS 


Override F2 Manf status to 
CL: 


— ITEM 1 


ITEM 41 EXEC 


Pre-seat ingress: 
e Discharge handheld fire ext 
into AV BAY 1 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


(O15:C) 
e cb MNB FIRE SUPPR 
BAY 1 – op 


09/26/08 


a a 


EQUIP/FUNCTION LOST 


Fwd RCS He Press Isol A 
man OP capability 

Fwd RCS He Press Isol B 
man CL and GPC Спі 


S-BD PM Sys 1: 
Xpnder 1 
Pre Amp 1 
Pwr Amp 1 
FM, PM Auto sw 1 


S-BD PL Intrg 1 
PSP 1 


S-BD FM Sys 1 


RCS Manf F2 RJD pwr 
(F2F,F2R,F2U,F2D) 


Av Bay 1 agent discharge 
capability 


L,R ADP Htr Cntlr 2 


LMG, NLG, B/U Rel 2 Fire 2, 
Arm 


7-155 


CREW INDICATIONS 


2|MASTER ALARM 
Light/Tone — on 
(F7) 
2|C/W RCS JET It — on 
(COMM LOST) 


All S-BD A/G voice lost if 
Sys 1 selected 


(FSM) 
2|'F RCS D(F,R,U) JET’ 


If site AOS and using 
S-BD ANT 
ELEC 1: 


5| ‘ANTENNA’ (2) 


If sys 1 pwrd: 
‘S62 BCE BYP PSP1' 


Loss of PL TLM and CMD 


If PDI FDA enabled: 
‘S62 PDI DECOM FAIL’ 


If NSP 1 selected, 
‘BCE STRG 1 NSP’ 


(F6/F8) 


7|LDG GEAR L,NOSE tb — bp 


(08) 
4|FWD RCS He PRESS В 
tb — bp 


NOTES 


(1) Man CL and full 
GPC спі remains. Vlv 
holds position 


(2) Indications do 
not appear until jet 
commanded 


Do not reconfig 
for reg switch or 
l'CNCT procedures 


(2) Man ОР 
capability remains. Vlv 
holds position 


(5) FSM caused by 
antenna miscompare 


(6) REACQ and PSP 
reconfig procedures 
are flight specific. If 
read, procedure can 
be found in payload or 
ISS specific books 


(7) When gear 
deployed, tb will not 
indicate DN 


OIU 2 interfaces 
with PSP 2 for 
commanding 


(э) Manf status not 
automatically declared 
closed. Jet fail-offs 
may occur 


0) Htr Cntir 1 


remains 


MAL/ALL/GEN J 


EPS SSR-36 


BUS LOSS: MNB ALC2 


ACTIONS 
( 


2|e GAS GEN/FUEL 
PUMP 1 - A AUTO 

2|e GAS GEN/FUEL 
PUMP 2 - B AUTO 


APU HTR TK/FU LINE/H2O 
2|e SYS 1A - AUTO 


e PWR 1 - MNA 
° 2 - MNC 


e FLASH EVAP CNTLR PRI 
A(B) — ON (if reqd) 

TOP EVAP HTR 

e NOZ L — A AUTO 

° R- B AUTO 

• DUCT -A 

If Hi Load Evap enabled: 

• HI LOAD DUCT НТК - 
A(C) 


(L2) 
* FLASH ЕУАР FDLN HTR A 
SPLY - 1 


(R2) 
* BLR CNTLR/HTR 1 - B 
. 2-A 


Refer to OMS/RCS Slide 
Rule for viv loss info 
10|Reconfig following vlv(s) only 
if leak isolation reqd: 
(O7) 
e AFT R RCS He PRESS A,B 
° L RCS He PRESS А 


For attitude control: 

e Perform LOSS OF 
VERNIERS (ORB OPS, 
RCS) 


e Reprioritize L,R Manf 1 Jets 
to first priority: DES INH 
twice all other jets; highest 
priority first, then next 
highest, etc 

e Set aft pod(s) PRI JET FAIL 
LIMIT to 6 


CRSFD LINES (two) - A 
AUTO, B OFF 


(Continued) 


09/26/08 


со oo 


EQUIP/FUNCTION LOST 


APU 1 GG/Fu Pump Htrs B 
APU 2 GG/Fu Pump Htrs A 
APU 1 Lube Oil Line Htrs B 
APU 2 Lube Oil Line Htrs A 


APU 1 Tk/Fu Line Htr B 
APU 2 Tk/Fu Line Htr A 
Body Flap Htr B 

Elev Act Htr B 

Rud/Spd Brake Htr B 


Circ Pump 1 MNB pwr 
2 MNB pwr 


FES Sec Cntlr 

Top Evap L Noz Htr B 
R Noz Htr A 
Duct L,R Htrs B 


HI Load Duct Noz Htr B 


FES H20 Fdin A Htrs 2 (all 
except Mid 2) 


Hyd H20 Bir 1 Cntlr A 
2 Cntir B 


Aft L,R RCS He Pr Isol A man 
OP capability 

Aft R RCS He Pr Isol B GPC 
Cntl and man CL capability 


RCS Manf R5 RJD pwr 
(R5R,R5D) 


Aft L,R RCS Jet 1 Htrs 


OMS Crsfd Ln B Htrs (partial) 


(Continued) 


7-156 


CREW INDICATIONS 


1|MASTER ALARM Light/ 
Tone — on 


(R4) 

З|НҮр BRAKE ISOL МІУ 2 
tb — OP 

4|HYD MPS/TVC ISOL VLV 
SYS 2 tb - CL 


(O7) 

5|AFT R RCS He PRESS B 

tb — bp 

6|AFT L,R RCS TK ISOL 3/4/5 
B tb — bp (if vlv in CL 
position) 

(F7) 

If APUs active and using 
BLR CNTLR/HTR 1A or 2B: 

C/W APU TEMP It — on 
after ~2 min 


(F7) 
C/W RCS JET It — on 


(FSM) 
1|R RCS D,R JET 


HYD/APU 
7 |APU H20 QTY 1 ind — 0% 
2 ind — 096 


NOTES 


(7) Indications do not 
appear until jet 
commanded 


* 1 I * 


If not done within 20 
min, may freeze N2H4 
and lose APU. 
However, SM ALERT 
occurs above freezing 
temp 


(3) му holds 
position. Loss of 
redundant hyd NLG 
deploy and NWS hyd 
redundancy if failed 
closed 


(4) Му holds position 


(5) Man ОР 
capability remains. Vlv 
holds position 


(6) Full viv capability 
remains. If switch in 


CL, vlv will 
continuously drive to 
CI position 


(7) APU H20 QTY 1 
ind — 096 if BLR 
CNTLR/HTR 1A 
selected. APU Н2О 
QTY 2 ind — 0% if BLR 
CNTLR/HTR 2B 
selected 


HYD H20 Bir and 
Tk Htrs still operative, 
but GN2 SOV fails 
open and steam vent 
htr and spray logic are 
disabled. Alternate 
controller must be 
selected 


(9 Man CL and full 
GPC OCntl remains. 
Vlv holds position 


Do not reconfig 
for reg switch or 
l'CNCT procedures 


Manf status not 
automatically declared 
closed. Fail-offs will 
occur when jet 
commanded 


MAL/ALL/GEN J 


EPS SSR-36 (Cont) 


BUS LOSS: MNB ALC2 


ACTIONS 


If ICNCT config: 
(O7) 
6|• AFT L RCS TK ISOL 3/4/5 
B — GPC (tb-bp) 
e AFT R RCS TK ISOL 3/4/5 
B – GPC (tb-bp) 


(O8) 
e Right OMS TK ISOL A — 
CL (tb-CL) 


For SSME Hyd Repress: 

(R4) 

• HYD MPS/TVC ISOL VLV 
SYS 1,3 (two) - OP 

e Wait 10 sec, then CL 


• NH3 CNTLR A(B) – 
PRI/GPC 


09/26/08 


EQUIP/FUNCTION LOST 


CREW INDICATIONS 


L MPS He Reg A « 680 
during entry (MM303) 
AFT L,R RCS TK ISOL 3/4/5 
B CL microswitch feedback 


OMS Eng/Xfeed Redundancy 


L OMS Не Pr Isol В GPC Спі 


MPS/TVC Hyd Sys 2 Isol Cntl 


NH3 Sys B Sec Cntlr man 
ON capability 


L OMS Eng Pr Viv Coil 2 and 
Cntl Viv 1,2 Coils 2 


OMS Qty gauging for all L 
OMS single engine burns 


APU 1 Fu Tk VivB 

2FuTkVivA 
TVC Hyd Sys 2 Isol Сп! 
Hyd Brake Isol 2 Cnt 
NWS Hyd Sys 2 


MPS: 
L Eng He Intercon Outlet 
Viv 

L Eng He Isol A 

Pneu Не Isol 2 

Prplt F/D Inbd LO2 Viv 
Outbd LH2 Viv 

Manf Repress LH2 Viv 1,2 
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NOTES 


(3) му holds 
position. Loss of 
redundant hyd NLG 
deploy and NWS hyd 
redundancy if failed 
closed 


@ М\у holds position 


(6) Full viv capability 
remains. If switch in 


CL, vlv will 
continuously drive to 
Cl position 


@2 Maintains deorbit 
capability for CNTL 
AB1 failure 


To maintain He 
Isol redundancy 


(9 Man cntl remains 


(5) Sys B Pri Cntrr, 
auto switchover to Sec 
Спїїг remain 


VMCC for OMS 


Qtys 


(17) Ww fails closed. 
Redundant vlv remains 


Hyd Sys 1 still 
available for NWS 


(19) Viv fails closed 


0) Viv holds 


position. Loss of 
manual capability to 
inert LO2,LH2 Manfs 


Му fails closed. 
LH2 Manf will not be 
pressurized with He 
during entry (MM304) 


MAL/ALL/GEN J 


EPS SSR-37 


BUS LOSS: MNB FMC2 


ACTIONS 


(L4:F) 
e cb AC1 H20 LOOP PUMP 
1A/2 (three) — cl 


(L1) 
* H20 PUMP LOOP 1-А 


Refer to OMS/RCS Slide 
Rule for vlv loss info 


Override F2 Manf status to 
OP 

e RCS FWD ITEM 1 EXEC 

e MANF VLVS 2 OVRD ITEM 
41 EXEC 


BUS ISOLATION 
ONLY ON MCC CALL, 


(MA73C:A) 
e MCA LOGIC ММВ FWD 
2- OFF 


EPS SSR-38 


— № 


= 


EQUIP/FUNCTION LOST 


H20 Loop 1 Pump B 


MNB FMC2 Bus pwr 
L,R Vents 1,2 Mtrs 2 
ADP Deploy Mtrs 2 
Deploy Disc 2 

Htr Cntlr 2 


-Y Star Trkr Dr Sys 2 OP/CL 


capability 


-Z Star Trkr Dr Sys 1 OP/CL 


capability 


BUS LOSS: MNB MMC1 


ACTIONS 
NONE 


BUS ISOLATION 


09/26/08 


EQUIP/FUNCTION LOST 


ММВ MMC1 Bus pwr 


LH Vent 5 Mtr 2 
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CREW INDICATIONS 


MASTER ALARM Light/ 
Tone - on 

(F7) 

SM ALERT Light/Tone — on 

(FSM) 

RM DLMA MANF 

(O8) 

FWD RCS MANF ISOL 2 
tb — bp 


If H2O PUMP LOOP 1,B ON: 


C/W H20 LOOP It — on 
‘S88 H20 LOOP 1 FLOW’ 
‘S88 Н2О LOOP 1 TEMP’ 
‘S88 H2O PUMP P 1’ 
(01) 
H20 PUMP OUT PRESS 
LOOP 1 ind — 20-25 psia 


L,R ADP deploy time incr 
from 15 to 30 sec 


STAR TRKR DRS POS 
-Y,-Z OP/CL time incr from 
8 to 16 sec 


CREW INDICATIONS 
NONE 


NOTES 


@ Redundant mtr 
remains 


(2) Htr Cntir 1 


remains 


NOTES 


MAL/ALL/GEN J 


EPS SSR-39 
BUS LOSS: MNB MMC2 


ACTIONS 


(MA73C:C) 
1|% cb MCA PWR AC2 30 
MID 2 — op 


For PLBD ops: 

e OP/CL Drs in man mode 
MANUAL PLBD CLOSING 
(DEORBIT PREP) 


BUS ISOLATION 


09/26/08 


EQUIP/FUNCTION LOST 


Stbd Rad Lat 1-6 Mtr 2 Limit 
sw 
Stbd Rad Mtr 2 Dpy capability 


PLBD: 
C/L Lat 13-16 Mtr 2 
Stbd Aft Blkhd Lat Mtr 2 
Port Door Mtr 2 
Stbd Door Mtr 1 CL Limit 
sw 


MNB MMC2 Bus pwr 


RMS: 
Port MPM Mtr 2 
Stbd MPM Mtr 1 
Port Fwd MRL Mtr 1 
Stbd Aft MRL Mtr 2 


LH Vent 3 Mtr 2 
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CREW INDICATIONS 


SM (BFS SM 63) 
PL BAY DOORS 


Ifin AUTO OP/CL for PLBDs, 
sequence terminates 
immediately and msg ‘(S63) 
PBD CONFIG’ 


During MAN PLBD OP/CL, 
single mtr run time noted on 
actuators listed at left 


(A8L) 

PORT RMS: 
RETEN LAT tb — bp 
R-F-L FWD tb — bp 


SM 94 PDRS CONTROL 


PORT RMS Indications lost: 
Fwd MRL Mtr 1 
LAT/REL/RDY 


STBD RMS Indications lost: 

Aft MRL Mtr 2 
LAT/REL/RDY 

(R13L) 

During RAD Dpy ops: 

RAD CNTL STBD tb 

indicates single mtr ops 


NOTES 


(1) If AC2 cb not 
opened, Lat Mtr 2 of 
Stbd Lat 1-6 Actuator 
continues to run until 
Sys B Lat Control sw 
placed to OFF 


Ө) Mtr 2 stow 
capability remains 


© Single mtr time. 
One failure away from 
EVA to stow MPM or 
from RMS/OBSS 
jettison 


(2) Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability exists 


G) Single mtr time. 
One failure away from 


loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


MAL/ALL/GEN J 


EPS SSR-40 


BUS LOSS: MNB MMC3 


ACTIONS 
NONE 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 


(MA73C:B) 
e MCA LOGIC ММВ MID 
3- OFF 


EPS SSR-41 
BUS LOSS: ММВ MMC4 


ACTIONS 


(MA73C:D) 
1|% cb MCA PWR AC2 ЗФ MID 
4-ор 


For PLBD ops: 

e OP/CL Drs in man mode 
MANUAL PLBD CLOSING 
(DEORBIT PREP) 


BUS ISOLATION 


09/26/08 


= 


N о т + + O 


EQUIP/FUNCTION LOST 


MNB MMC3 Bus pwr 


EQUIP/FUNCTION LOST 


Port Rad Lat 1-6 Mtr 2 

Limit sw 
Port Rad Mtr 2 Dpy capability 
PLBD: 

Port,Stbd Fwd Blkhd Lat 

Mtrs 2 
біра Door Mtr 2 
Port Door Mtr1 CL Limit sw 


MNB MMC4 Bus pwr 


RH Vent 6 Mtr 2 


RMS: 
Port Mid MRL Mtr 2 
Stbd Fwd MRL Mtr 1 
Stbd Mid MRL Mtr 1 


Ku Ant Sto/Dpy Mtr 2 Sto 
and Dpy Limit sw 

Redundant Ku-Band Xmit 
Enable 

Redundant Boom Stow 
Enable ІІ Excitation Signal 
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CREW INDICATIONS 
NONE 


CREW INDICATIONS 


SM (BFS SM 63) PL BAY 
DOORS 


Ifin AUTO OP/CL for PLBDs, 
sequence terminates 
immediately and msg (563) 
PBD CONFIG' 


During MAN PLBD OP/CL, 
single mtr run time noted on 
actuators listed at left 


(R13L) 

During Rad Dpy ops, RAD 
CNTL PORT tb indicates 
single mtr ops 


(A8L) 

STARBOARD RMS: 
RETEN LAT tb — bp 
R-F-L FWD tb — bp 
R-F-L MID tb — bp 


SM 94 PDRS CONTROL 
PORT RMS Indications lost: 
MPM Mtr 2 STO/DPY 
Mid MRL Mtr 2 
LAT/REL/RDY 


STBD RMS Indications lost: 
MPM Mtr 1 STO/DPY 
Fwd MRL Mtr 1 

LAT/REL/RDY 
Mid MRL Mtr 1 
LAT/REL/RDY 


NOTES 


NOTES 


(1) If AC2 cb not 
opened, Lat Mtr 2 of 
Port Lat 1-6 Actuator 
continues to run until 
Sys B Lat Cntl sw 
placed to OFF 


(2) Mtr 2 stow 
capability remains 


(3) Single mtr time. 
One failure away from 


loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


(2) Single mtr time. 
One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


G) With inoperative 
limit sw, mtr will 
continue to run until 
DPY/STO sw is placed 
in GND position 


(6) Redundant pwr 
(MNC) enables 
Ku-Band xmit 


(7) MNC MMC2 pwr 
remains to supply pwr 
to Boom Stow Enable 
II signal for stow mtrs 


MAL/ALL/GEN J 


EPS SSR-42 


BUS LOSS: MNB AMC2 


ACTIONS 


BUS ISOLATION 


09/26/08 


= 


N 


CREW INDICATIONS 
NONE 


EQUIP/FUNCTION LOST 


MNB AMC2 Bus pwr 
LH,RH Vents 8,9 Mtrs 2 


ET Door Mtrs: 

C/L Lat Actr 1 Mtr 2 GPC 
Cntl 

L Dr Uplock Lat Mtr 2 GPC 
Lat capability 

R Dr Uplock Lat Mtr 2 GPC 
Lat capability 

R Dr Closure Mtr 2 GPC CL 
capability 

L,R DR RTL Ind 3 


AC pwr removal capability via 
Limit sw for ET Dr Mtrs: 
C/L Lat Actr 1 Mtr 2 
L Dr Uplock Lat Mtr 2 
R Dr Uplock Lat Mtr 2 
Closure Mtr 2 
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NOTES 


@ Redundant mtrs 
and m/s remain 


@ Actuators 
continue to operate 
until the Stow, Rel/Lat, 
or OP/CL sw is taken 
to OFF 


MAL/ALL/GEN J 


EPS SSR-43 


BUS LOSS: MNB R14 


ACTIONS 


qa: 
• TV PWR CONTR UNIT – 
MNA 


) 
e cb MNC KU SIG PROC - 
op 
(R12) 
If VPU flown 
• VPU PWR - OFF 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 
* MDU СОК 2 PWR - OFF 
• МОО МЕР 1 PWR - OFF 

) 


(R14:A 
e cb MNB AUD MIDDECK 


(R14:B) 
e cb ММВ CNTL BUS 
СА1/2/3 — op 
3|cb PALLET/DSC 
• 1B — op (EDO) 
e 4B — op (EDO) 


cb MNB RMS CAMR 

e CAMR/PTU - op 

* WRIST ILLUM/CAMR 
HTR - op 

e ELB ILLUM/PTU HTR - op 


EPS SSR-44 


= 


N 


ы 


EQUIP/FUNCTION LOST 


Video Cnt! Unit MNB pwr 


MDU CDR 2 
MDU MFD 1 
ADC 1B/2B 


VPU 
OSVS OUT 2A video input to 
VPU 


Middeck ATU 
Middeck Spkr 


MNB pwr for CNTL CA1,2,3 
Buses 


Ku-Bd Sys Rdr & Comm I/F 
Cont Unit (EA-1), RDR Sig 
Proc, Deployed Assy and 
Deployed Assy Htrs 


TV A Camr and Pan-Tilt 

TV A Camr Htr 

TV A Camr Pan-Tilt Htr and 
Шит 


CCTV Mon 2 


OS Floodlt 
RMS: 
Camr/Pan-Tilt 
Camr Htr and Wrist Illum 
Camr Pan-Tilt Htr and Elb 
Illum 


BUSS LOSS: MNB O15&A8 


ACTIONS 


(A8L) 

* PORT RMS HTR B - OFF 

e PORT RMS НТВА - 
AUTO 

If OBSS berthed: 

(A8L) 

* STBD RMS HTR B - OFF 

• STBD RMS HTRA - 
AUTO 


BUS ISOLATION 
ONLY ON MCC CALL, 
M 


09/26/08 


EQUIP/FUNCTION LOST 


RMS: 
B/U pwr 
Port Htr B 
Stbd Htr B 


All MADS equipment 
RJDF 1A Drivers ON Cntl 


(Jets F2F,F2R,F2U,F2D) 
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CREW INDICATIONS 


CCTV Video and TV Annun 
Its lost if MNB selected for 
VCU 

CCTV Mon 2 lost 


OS Floodlt lost 


flag 
Digital — display will 
blank 


(F6) 
MDU CDR 2 blanks 


(F7) 
MDU MFD 1 blanks 


OSVS OUT 2A video to ISS 
is lost 


CREW INDICATIONS 
NONE 


NOTES 


(1) ipPs, IDP4 ADC 
data lost. MDU port 
select may be reqd 


(2) MNA and ММС 
pwr sources remain 


Redundant pwr 
source remains for 
equipment 


(2) KU-BAND 
ANTENNA: 
CONTINGENCY 
STOW - W/EVA ANT 
GIMBAL ALIGNMENT 
(ІЕМ) reqd to stow 
Ku-Bd. Jettison reqd 
if antenna cannot be 
positioned within GO 
FOR PLBD CLOSURE 
envelope 


NOTES 


(1) If Driver sw OFF 
when bus failed, F2 
Manf Drivers lost 


MAL/ALL/GEN J 


EPS SSR-45 


BUS LOSS: MNB O15 


ACTIONS 


(R1) 
1|e BUS TIE MNA — ON 


e Perform ON-ORBIT RAD 
CNTLR SWITCH, ECLS 
SSR-13 for Freon Loop 1,2 


e HSI SEL SOURCE - other 
than MLS, (OV103,4) 


TACAN 2 or (OV105) GPS 2 


(F6,F8) 
• RADAR ALTM - 1 


(O6) 

ANNUN BUS SEL 

* ACA 1 - MNA 
2/3 - MNC 


• Perform RECONFIG ТО 
ALT PCS SYS, ECLS 
SSR-3 


SM 60 SM TABLE MAINT 


e Inhibit 0612513, 0612205, 
0612554, 0612722 

e Perform ECLS 
COMPUTATION INHIBIT 
ECLS SSR-14 Table A 


(R13 U) 
8|e C/W PARAM SEL tw 
(three) — 044, 024, 064 
e C/W PARAM - INH 
* C/W MEM - CLEAR 
* C/W PARAM SEL tw 
(three) – > 119 


e Prior to seat ingress for 
entry: discharge handheld 
ext into AV BAY 1 


(Continued) 
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N N 


N 


Q +. O 0 


EQUIP/FUNCTION LOST 


Freon Loop 1,2 Rad Cntlr A 


MLS 2 
(ОУ103,4) TACAN 2 
(ОУ105) GPS 2 


RA 2 


ACA 1 MNB pwr 
2/3 MNB pwr 


ACA 4/5 MNB pwr 


O2/N2 Спі Sys 2: 
N2 Sply Viv 2 Cntl 
М2 Reg Inlet Viv 2 Cntl 
O2/N2 Сп Viv 2 man Спі 
O2 Xover Viv 2 OP 

capability 

О2/М2 Sys 2 Flow Xdcrs 
PPO2 Snsr B,C 


dP/dT Snsr 


Av Bay 1 Agent discharge 
capability 


(Continued) 
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CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 


(F7) 

C/W САВ ATM It 

SM ALERT Light/Tone — on 
Fwd EVENT TIME ind blank 


(A4) 
MSN TIME ind blank 


(01) 

CABIN dP/dT ind — .45 

O2/N2 FLOW SNSR 1 ind — 
0 pph 

PPO2 SNSR B,C ind — 0 
psia 

(FSMs) 

S66 CABIN PPO2 B,C 

588 H2O LOOP 2 FLOW 

SMO TIRE PRESS 


If ADTA 2, MLS 2, 
-Y Star Trkr pwrd: 
BCE STRG 2 ADTA (3,B) 
ВСЕ STRG2MLS (3) 
BCE STRG 3 STKR (2,3) 


(L2) 
6|CABIN RELIEF A tb — bp 
6|N2 SYS 2 SPLY tb — bp 
6|N2 SYS 2 REG INLET 
tb — bp 


If first AA failure and S/W 
processing accel data: 
‘RM FAIL ACC’ (3) 


(LIGHTS LOST) 
L Seat/Ctr Cnsl Floodlt 
R Ovhd Cnsl Floodit 
If ACA 1 - MNB, lights 
lost: 
(C3) 
2 DAP lights right three 
columns ALL 
(F2) 
PBls except MA 


If ACA 2/3 — MNB, lights 
lost: 
(C3) 
2| DAP lights left three 

columns ALL 

(F6/F8) 

Landing Gear 
ARM/DOWN 

(L1) 

Smoke detection, fire 
suppression ALL 

MO29J MIC KEY 


If NWS 2 selected: 
(F3) 
NWS FAIL It — on 


2llf ACA 4/5 – ММВ, lights 
lost: 

(A6U) 

DAP lights ALL 

(A7U 

Video input, output, 
Gamma, ALC 

A2 MIC KEY 


NOTES 


G) ЕСІ only one 
failure away (loss of 


ESS1BC) from 
inability to bus tie 


ACAs recovered 
by switching to 
alternate pwr 


(3) Му holds position 


(4) O2/N2 Cntl viv 2 
normally closed when 
unpowered 


(5) Viv fails closed. 
IFM or real-time flow 
test will be required. 
VMCC for additional 
direction 


(6) Current Snsr 1 
remains 


(7) inhibits Cabin 
РРО2 B, Cabin O2 
Flow 2, Cabin N2 Flow 
2, and H2O Loop ICH 
Flow 2 respectively 


Inhibits Primary 


C/W for Cabin PPO2 
B, Cabin O2 Flow 2, 

and Cabin N2 Flow 2 
respectively 


MAL/ALL/GEN J 


EPS SSR-45 (Cont) 


BUS LOSS: MNB O15 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 

) 


(O6 
e STAR ТЕКЕ PWR -Y - 


• (OV105) GPS 2 PRE AMPL 
UPPER - OFF 

• (OV105) GPS 2 PRE AMPL 
LOWER — OFF 


e RADAR ALTM 2 — OFF 
e MLS 2 — OFF 


(015:В) 


e OI SIG CONDR OF 1/4 
B - op 

• OI SIG CONDR OF 2/3 
A — op 

e OI SIG СОМОВ OM 1/2 
B - op 

e OI MDM OF 1/2 B - op 

e OI SIG СОМОВ OM3 A - 


e (OV103) TACAN 2 — op 

• SMOKE DETN BAY 
1B/3A — op 

e FIRE SUPPR BAY 1 — op 

e UTIL PWR F1/MO13Q — 
op 


* р 

e ANNUN FWD АСА 1,2/3 
(two) — op 

* ANNUN AFT ACA 4/5 — op 

e CRYO O2 НТК TK2 
SNSR 2 - op 

e (OV104,5) GPS 2 PRE 
AMPL UPPER - op 


(O15:D) 

cb MNB 

e FREON RAD CNTLR 1,2 
(two) — op 

e PPO2 C CAB dP/dT — op 

e N2 SPLY 2 ор 


e (OV104,5) GPS 2 PRE 
AMPL LOWER — ор 


(Continued) 
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10|H20 Вур Loop 2 Snsr (ECLS 
11|Tire Press Sig Condr A3,A4 


EQUIP/FUNCTION LOST CREW INDICATIONS 


-Y Star Trkr Dr OP capability 
Trkr 


(ОУ105) GPS 2 


SC12) 


Aft Mission Timer 
Fwd Event Timer 


Tacan 2 
Av Bay 1 Smoke Det B 
3 Smoke Det A 


MNB Utility pwr 
R Ovhd Console Floodlt 
L Seat/Ctr Cnsl Floodlts 


о 


Cryo О2 ТК2 Ніг Current 
Snsr 2 


PPO2 Snsr C 


со 


Cabin Relief Viv A Спїїг 
NWS 2 


(Continued) 
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NOTES 


(5) М\у holds position 


(6) Current Snsr 1 
remains 


(ә) Redundant pwr 
source remains 


H2O Loop 2 ICH 
Flow Rate snsr lost 


07 Redundant 
measurement 
remains. FDA Alarm 
BFS only; OPS 3,6 


(2 Спїїг В remains 


(13) NWS 1 still 


available 


MAL/ALL/GEN J 


EPS SSR-45 (Cont) 


BUS LOSS: MNB O15 


• (OV104) GPS 2 PRE AMPL 
UPPER - OFF 

e (OV104) GPS 2 PRE AMPL 
LOWER - OFF 


EPS SSR-46 


OO 


EQUIP/FUNCTION LOST 


Tacan 2 
ADTA 2 


AA2 

Left DDU MNB pwr 
Right DDU MNB pwr 
Drag Chute, PLT Arm 


GPS 2 


BUS LOSS: MNB R1A1 


ACTIONS 


NONE 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


NONE 


09/26/08 


= 


EQUIP/FUNCTION LOST 


MNB pwr to CNTLAB 1,2,3 
CNTLBC 1,2,3 
ESS1BC 
ESS3AB 
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CREW INDICATIONS 


CREW INDICATIONS 
NONE 


NOTES 
(э) Redundant pwr 
source remains 


CDR Arm 
remains 


NOTES 


@ Buses remain 


pwrd 


MAL/ALL/GEN J 


EPS SSR-47 


BUS LOSS: MNB А6%А14 


ACTIONS 


GNC 23 RCS 


e Reprioritize Fwd Manf 2,3 
Jets to first priority: DES 
INH twice all other jets; 
highest priority first, then 
next highest, etc 

e Set forward pod PRI JET 
FAIL LIMIT to 4 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 


NA TR MADS PWR - OFF 


09/26/08 


= 


EQUIP/FUNCTION LOST 


Fwd RCS Jet 2,3 Htrs 


PL Reten Sys B Rel/Lat Mtrs 
All MADS equipment 


ROEU 
Logic Pwr Sys 2 
Orbiter arm drive mtr 
(ODM mtr 2 — mate В, 
demate B, relax B) 
ODA mtr 2 latch/release 
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CREW INDICATIONS 


SM 97 RETENTION 


Indication lost: 
RELAX 
DEMATE 
MATE 


NOTES 


(1) Single mtr time 


MAL/ALL/GEN J 


EPS SSR-48 


BUS LOSS: MNB ML86B 


ACTIONS 


(ML86B:A) 
• cb MNA H20 LINE НТВ 


e VAC VENT ISOL VLV 
BUS SEL - MNA 


eNCRADLE — AUTO 

«Hose stowed in cradle 

eVWCS ON It - OFF 

e FAN SEP SEL sw — OFF 

e HOSE BLOCK - SEP 1 

e In next step, alternate fan 
sep will turn on for 30 sec. 
Normal ops may proceed 
after 30-sec run complete 

e FAN SEP SEL sw - 1 


(CDR's SEAT) 
* СОВ SEAT PWR BUS 
SEL - АСЗ (dn) 


(PLT's SEAT) 
e PLT SEAT PWR BUS 
SEL — АСЗ (dn) 


If Supply H2O Dump reqd 

and dump ISOL VLV is 

failed closed: 

e Perform SUPPLY WATER 
DUMP USING FES (ORB 
OPS, ECLS) 


(ML86B:C) 

• cb MNA(MNC) EXT ARLK 
НТА LINE ZN1 – cl 

cb MNA(MNC) EXT ARLK 
НТА LINE ZN2 - cl 

* cb MNA EXT ARLK HTR 
STRUC - dl 


(Continued) 
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= 


со 


EQUIP/FUNCTION LOST 


H20 Line Htr B: 
Waste Dump Line 
Sply Dump Line 
Vac Vent Line 


MMU Port,Stbd Htr B 


Vac Vent Isol Viv MNB Спїї 


WCS Sep Fan 2 Mtr Relay 


CDR Seat Adj via AC2 pwr 


PLT Seat Adj via AC2 pwr 


Sply H2O Dump Isol Viv Cntl 


Ext A/L H2O and Structural 
Htrs MNB pwr 


(Continued) 
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CREW INDICATIONS 


DUMP ISOL VLV tb — bp 
TKB INLET tb — bp 

TKC OUTLET tb — bp 

B SPLY ISOL VLV tb — bp 


(R13L) 

1|MMU GN2 SPLY ISOL VLV B 
tb — bp 

(ML31C) 

1|WASTE Н2О TK1 DRAIN 

VLV tb — bp 

1|SPLY Н2О TKD INLET 

tb — bp 


(LIGHTS LOST) 
Middeck Floodlts 2,6 
Bunk Floodlts 2/4 
PHS Floodlt 

Airlk Floodlt 3 

TA Floodlt 3 (SL only) 


(MO13Q) 
1|ARLK H20 S/O VLV - bp 


NOTES 


@ М\у holds position 
@ Нїг А remains 


(3) MNA,MNC line 
htrs remain. MNA 
struct htrs remain 


MAL/ALL/GEN J 


EPS SSR-48 (Cont) 


BUS LOSS: MNB ML86B 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 
(ML86B:A) 


cb MNB 
• SPLY Н20 TKB INLET — 


op 
e SPLY ТКС OUTLET ~ op 
° DUMP ISOL - op 
* SPLY H20 B SPLY ISOL 


* SPLY H20 TKD INLET — 
op 
• VAC VENT ISOL VLV - op 


p 
e GN2 SPLY ISOL VLV B - 


op 
cb MNB PYRO JETT SYS A 


(ML86B:F) 
cb MNB FLOODS 
e MIDDECK 2/6 — ор 


7|» O2 НТК TK3 SNSR 2 - op 
8|» O2 НТК TK4 SNSR 1 - op 


(ML86B:C) 

e cb MNB EXT ARLK HTR 
LINE ZN1 — op 

e cb ММВ EXT ARLK НТВ 
LINE ZN2 — op 

e cb ММВ EXT ARLK НТВ 
STRUC - op 

• cb ММВ EXT ARLK НТВ 
S/O VLV - op 
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_ N № о = ok 


o 


со mn 


= 


EQUIP/FUNCTION LOST 


Sply Н20: 
Tk B Inlet Viv Спі 


Tk C Outlet Му Cntl 


В Sply Isol Viv Сп! 


Waste Н20 Vac Vent NozHtr 
Tk 1 Drain VIv Cntl 


Sply Н2О Tk D Inlet Viv Cntl 


WCS Press Xdcr 
Galley Hot Н2О Htr (Five of 
six htr strips lost) 


MMU Port Htr B 
Stbd Htr B 
GN? Sply Isol Viv B 


Port RMS: 
Jett/Guil Sys A 
Deadface Relays 


TA Floodlt З 


Middeck Floodlts 2,6 
Bunk Floodlts 2/4 
PHS Floodlt 

Airlk Floodlt 3 


Cryo O2 Tk 3 Htr Current 
Snsr 2 

Cryo O2 Tk 4 Htr Current 
Snsr 1 


Ext АЛ. H2O Line and 
Structural Htrs MNB pwr 


A/L H20 Isol Viv Cntl 


7-168 


CREW INDICATIONS 


NOTES 


@ М\у holds position 
@ Нїг А remains 


(3) МмА,ММС line 
htrs remain. ММА 
struct htrs remain 


@ No redundancy 


@ One htr strip pwrd 
by ММА ML86B still 
remains. Water will 
still heat, but at a very 
slow rate 


(6) One failure away 
from loss of jettison 
capability 


@ Current Snsr 1 
remains 


(8) Current Snsr 2 
remains 


MAL/ALL/GEN J 


EPS SSR-49c 
BUS LOSS: MNB A7 


ACTIONS 
NONE 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 
(A6L) 


A6L 

IF DOCKING MISSION 

e cb MNB DEP SYS 2 
VENT — op 

e cb ESS 2CA DEP SYS 2 
VENT ISOL - op 

• cb ММВ DOCK LT AFT — 


op 
e LT TRUSS AFT — OFF 


09/26/08 


EQUIP/FUNCTION LOST 


Vestibule Depress Vlv Sys 2 
Vent 

Vestibule Depress Vlv Sys 2 
Vent Isol 

Aft Truss Docking It 


7-169 


CREW INDICATIONS 


VEST DEP VLV SYS 2 VENT 
ISOL tb — bp 

VEST DEP VLV SYS 2 VENT 
tb — bp 

1| БӘР SYS PWR SYS 2 tb - 

OFF 


NOTES 


(1) psP sys 2 pwr 
still available to all 
users except MNB A7 


MAL/ALL/GEN J 


EPS MNC 
SSR 50-66 


EPS ММС 
SSR 50-66 


EPS SSR-50 


BUS LOSS: MNC DA3 


ACTIONS 


1|% Perform FC3 SHUTDN 
2| (EC SHUTDN Cue Card) 


e Perform LOSS OF 1 FC 
(ORB PKT, PWRDN) 


ФА,ФВ,ФС (three) — cl 

e INV/AC BUS 3 - OFF 
(tb-off) 

e INV PWR 3 — OFF (tb-off) 

e cb AC CONTR AC3 
ФА,ФВ,ФС (three) — op 

• АСЗ BUS SNSR - OFF 


e O2,H2 МАМЕ VLV TK1,2 
(four) — OP 

e O2,H2 TK1 НТК А,В 
(four) — OFF 

e O2,H2 TK2 HTR B (two) — 
AUTO 

e O2,H2 ТК2 НТК A (two) – 
OFF 


(A11) 

If Tk 4 in use: 

e O2,H2 TK4 HTR B (two) — 
AUTO 

 О2,Н2 TK4 НТК A (two) – 
OFF 


(A15) 
• O2,H2 TK5 НТВ А,В 
(four) - OFF 

(C2) 

e L ÍDP/CRT SEL - 1 
e R IDP/CRT SEL - 2 
• GPC/CRT 03 EXEC 
i 04 EXEC 


(A1L) 
S-BD PM 

• ANT SW ELEC - 1 

* XPNDR - 1 

e PWR AMPL OPER - 1 
É STBY - 1 
• PRE AMPL - 1 

NSP 

* PWR - 1 


If PSP and/or INTRG reqd for 
PL or ISS ops: 
(A1L) 
e S-BD PL PWR SYS - 1 
° CNTL — PNL 
° - CMD 
7|» Reconfig PSP 
7|* Perform PL INTRG 
REACQ (if reqd) 
8|If OIU reqd: 
(SSP) 
e OIU PWR — OIU 1 ON 
e OIU tb - UP 
e MCC, ОШ reconfig 


9|» GAS GEN/FUEL 
PUMP 2- A AUTO 

9|» GAS GEN/FUEL 
PUMP 3 - B AUTO 


(Continued) 
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— № 


G) 02 00 CO 


EQUIP/FUNCTION LOST 


FC3 Pumps and pH Snsr 
Purge VIv 
O2,H2 Flow Xdcrs 
Cell Perf Monitor 
MNC pwr to ESS1BC 
ESS2CA 
CNTLBC1,2,3 
CNTLCA1,2,3 


AC3 ФА,ФВ,ФС Inverters 


Cryo O2,H2 Tk1 Htrs A if in 
Auto 
Cryo O2,H2 Tk1 Htrs B 
Tk2 Htrs A 


Cryo O2, H2 Tk4 Htrs A 


Cryo O2, H2 Tk5 Htrs A in Auto 
Cryo O2,H2 Tk5 Htrs B 


IDP 3,4 

MDU CRT 3,4 
MDU CDR 1 
MDU PLT 2 
MDU AFD 1 


S-BD PM Sys 2: 
Xpndr 2 
Pre Amp 2 
Pwr Amp 2 
PM, FM Ant sw 2 
NSP2 
COM SEC 2 


S-BD PL Intrg 2 
PSP 2 


APU 2 GG/Fu Pump Htrs B 
APU 3 GG/Fu Pump Htrs A 


APU 2 Lube Oil Ln Htr B 
3 Lube Oil Ln Htr A 


(Continued) 
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(Includes all MNC sub-buses & AC3) 


CREW INDICATIONS 


SM ALERT Light/Tone — on 
MASTER ALARM 
Light/Tone — on 


(F6) 
MDU CDR 1 blanks 


(F8) 
MDU PLT 2 blanks 


(AFT) 
MDU AFD 1 blanks 


(F7) 
C/W MN BUS UNDERVOLT 
It — on 
BACKUP C/W ALARM 
It — on 
C/W FREON LOOP It — on 
C/W FC PUMP It — on 
C/W AC VOLT It — on 
C/W Н2О LOOP It — on 
MDU CRT 3,4 blank 


(COMM LOST) 
Comm via PS ATU & A/L 
4 AII S-BD A/G voice lost if 
Sys 2 selected 


(LIGHTS LOST) 

Inst Its L/Ctr (pnls C2,F6,F7) 

MS pnl Its (pnls R10,R12) 

OS pnl Its (pnls A1,A2,A6, 
A7,A8,A13,L9) 

PLB Floodlts Aft Port, Mid 
Stbd 

MS Floodlt 

R Seat/Ctr Cnsl Floodlts 

Middk Floodlts 3,4,5,7 

MO13Q pnl It 1 

Bunk Floodlts 1/3 

Airlock Floodlt 4 

TA Floodlt 4 


(F9) 
АСЗ ФА,ФВ,ФС 
AC volts ind — < 90 
DC VOLTS MNC ind — OSL 


(FSMs) 
S67 CNTL RPC 
S67 AC VOLTS 3 


S86 HYD RSVR Q 3 
SM2 HYD QTY 3 (B) 
6|586 WSB Т 2 
566 АУ ВАҮ 1 ҒАМ 
566 САВІМ ҒАМ (2) 


568 ЕСРОМР 3 

569 ЕС H2 PUMP 3 

$88 H2O PUMP P2 

$88 H2O LOOP 2 FLOW 
$88 Н2О LOOP 2 TEMP 
588 H2O PUMP P 1 

588 Н2О LOOP 1 TEMP 
588 H20 LOOP 1 QTY 
567 MAIN BUS V C 
RCS PWR FAIL 

588 FREON FLOW 1 
588 FRN PL HX 2 

S88 FREON QTY 1 


SMO THRM/HYD ( 
ВСЕ STRG З ADTA ( 
ВСЕ STRG 4 ADTA ( 
BCE STRG 3 MLS ( 


(Continued) 


NOTES 


Because of FC3 
Purge Viv loss, FC3 
will remain isolated to 
limit voltage 
degradation and allow 
FC3 to MNB use 
during entry via PL 
Bus contactors 


@ May be repwrd 
after AC Pwr Transfer 
Cable connected 


@ Buses remain 
pwrd 


(2) If Aud Ctr 2 
selected, all 
intercomm, A/G, and 
recorded voice lost 
until AUD CTR 1 
selected 


Loss of redundant 
port to the following: 
IDP 3 

MDU МЕР 1 (S) 
MDU MFD 2 (S) 


IDP 4 
MDU MED 1 (P) 


@ S86 WSB T 2 if in 
BLR CNTLR/HTR 2A. 

S86 WSB T 3 if in BLR 
CNTLR/HTR 3B 


(7) REACQ and PSP 
reconfig procedures 
are flight specific. If 
reqd, procedures can 
be found in payload or 
ISS specific books 


OIU 1 interfaces 
with PSP 1 for 
commanding 


xr TME 1; 


If not done within 

20 min, may freeze 
N2H4 and lose 
APU. However, 

SM ALERT occurs 
above freezing temp 


MAL/ALL/GEN J 


EPS SSR-50 (Cont) 


BUS LOSS: MNC DA3 


ACTIONS 


(A12) 

APU HTR TK/FU LN/H2O 
SYS 

*2A – AUTO 


e S-BD FM PWR - 1 


(C3) 

e S-BD PM СМТ - PNL 
° - CMD 
* AUD СТВ - 1 


(L1) 

e FLASH EVAP CNTLR PRI 
А – OFF 

e FLASH EVAP CNTLR PRI 
B(SEC) - ON (If reqd) 

e TOP EVAP HTR NOZ R- 
A AUTO 

e ТОР EVAP НТК DUCT - 
A(B) 

If Hi Load Evap enabled: 

e HI LOAD DUCT HTR - 
A(B) 

(L2) 

e FLASH EVAP FDLN HTR B 
SPLY-2 


e For attitude control, perform 


LOSS OF VERNIERS 
(ORB OPS, RCS) 


than MLS, (OV103,4) 
TACAN 3 or (OV105) GPS 3 


* ANNUN BUS SEL ACA 
2/3 - MNB 


Refer to OMS/RCS Slide 
Rule for vlv loss info 


17 |Reconfig following vlv(s) only 


if leak isolation reqd: 


(07) 
* AFT L RCS He PRESS B 
R RCS He PRESS B 


(Continued) 
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14 
14 
15 
15 
16 
16 


10 


18 


EQUIP/FUNCTION LOST 


APU 2 Tk/Fu Ln Htr B 
3 Tk/Fu Ln Htr A 


APU 3 GG Inj H2O Htrs 3A, 
23A 


Aft Fuselage Hyd Htrs B 


S-BD Fm Sig Proc 2, Хтіг 2 


Audio Ctr 2 


Flash Evap Cntlr Pri А 


Topping Evap К Noz Htr B 


Topping Evap Duct Fwd,Aft 
Htrs C 


Hi Load Duct Inbd,Outbd, 
Noz Htrs C 


FES H20 Fdin В Htrs 1 (all) 


Prox Snsr Electronics Box 1 


Av Bay 2 Agent discharge 
capability 

RMS: 
Port MPM Mtr 1 
Stbd MPM Mtr 2 
Port Fwd MRL Mtr 2 
Port Aft MRL Mtr 1 
Stbd Mid MRL Mtr 2 
Stbd Fwd MRL Mtr 1 


RCS Manf F5 RJD pwr 
(F5L,F5R) 


RCS Manf F4 RJD pwr 
(F4R,F4D) 


MLS 3 
(ОУ103,4) TACAN 3 
(OV105) GPS 3 


ACA 2/3 MNC pwr 


Aft L RCS He Press Isol B 
GPC Спі, man CL 
capability 

F,R RCS He Press Isol B 
man OP capability 


(Continued) 
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CREW INDICATIONS 


(FSMs) 
I/O ERROR CRT 3 
/О ERROR CRT 4 
RM DLMA MANF 
567 FPC/FLC3 
S67 MPC 3 

S67 APC/ALC C 


If NSP 2 selected: 
BCE STRG 3 NSP 
If cooling by FES only: 


C/W FREON LOOP It — on 


‘S88 EVAP OUT T1’ 
‘S88 EVAP OUT T2’ 
(L2) 
10|О2 EMER tb — bp 
10|САВ RELIEF B tb — bp 


(R1) 


FC3 COOL PUMP AP tb — bp 


(F6,F8) 
11 |МОЅЕ LDG GEAR tb - bp 
12|R LDG GEAR tb — bp 


HYD/APU 


HYD QTY 3 ind — 0% 
13 |АРЏ H20 QTY ind – 0% 


If SYS 2 рма: 
‘S62 ВСЕ BYP PSP2’ 
Loss of PL TLM and CMD 
If PDI FDA enabled: 
'862 PDI DECOM FAIL' 


(O1) 

H20 PUMP OUT PRESS 
LOOP 1 ind — 0 psia 

H20 PUMP OUT PRESS 
LOOP 2 ind – 20-25 psia 

(O3) 

RCS/OMS PRPLT QTY 
display is blank 


R ADP deploy time incr from 


15-30 sec 


(O7) 
10|AFT L RCS He PRESS B 
tb — bp 
10|AFT L RCS МАМЕ ISOL 5 
tb — bp 
10|АҒТ R RCS МАМЕ ISOL 5 
tb — bp 
(O8) 
10|FWD RCS ТК ISOL 1/2 
tb — bp 
10|FWD RCS МАМЕ ISOL 4 
tb — bp 
10|FWD RCS МАМЕ ISOL 5 
tb — bp 
(R4) 
10|HYD BK ISOL VLV 3 tb — 
OP 
10|НҮ О MPS/TVC ISOL ММ 
SYS 3tb - CL 


(R11L) 
10|SPLY Н2О TKA OUTLET 
tb — bp 
19|SPLY Н2О DUMP VLV 
tb — bp 
10|SPLY Н2О XOVR VLV 
tb — bp 


(Continued) 


NOTES 


* l Ix 


If not done within 

20 min, may freeze 
N2H4 and lose 
APU. However, 

SM ALERT occurs 
above freezing temp 


М\у holds position 


@) Indicates DN 
when NLG down 


(12) Will not indicate 
DN when RMG down 


APU Н20 QTY 2 
if in BLR CNTLR/HTR 
2A. APU H20 QTY 3 if 
in BLR CNTLR/HTR 3B 


Single mtr time. 
One failure away from 
EVA to stow MPM or 
from RMS/OBSS 
jettison 


Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


Single mtr time. 


One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


Do not reconfig 
for reg switch or 
l'CNCT procedures 


(18) Man CL and GPC 
cntl remains 


If SPLY H20 
DUMP VLV ENA/NOZ 
HTR - OFF, tb 

upward and already bp 


MAL/ALL/GEN J 


20|Save R OMS for deorbit (if 


22|R OMS He PRESS/VAP ISOL 


EPS SSR-50 (Cont) 


BUS LOSS: MNC DA3 


ACTIONS 
(O8) 
• FWD RCS He PRESS В 


GNC 23 RCS 
e Reprioritize L,R Manf 3,4 


Jets to first priority: DES 
INH twice all other jets; 
highest priority first, then 
next highest priority, etc 

e Set aft pod(s) PRI JET FAIL 
LIMIT of 6 


reqd for additional on-orbit 

burns, ҮМСС) 

20|Prior to using L(R) OMS: 
O8 


GNC XXXXX 
MNVR VYYYY 


Sel R OMS SEC TVC: 
e OMS GMBL SEC R 
ITEM 31 EXEC 


(3,B) 


e AIRLK AUD CNTL — 
MIDDECK 


e FC H20 LINE HTR- A 
AUTO 

• FC H20 RELIEF HTR- A 
AUTO 


For PLBD ops: 
e OP/CL Drs in man mode 


If supply Н2О dump reqd: 

For TK A and/or TK B 

e Perform SUPPLY H2O 
SYS BACKUP DUMP TK 
A,B (IFM) 
For TK C and/or TK D 

e Perform SUPPLY WATER 
DUMP USING FES (ORB 
OPS, ECLS) using FLASH 
EVAP CNTLR PRI B 


(Continued) 
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EQUIP/FUNCTION LOST 


Aft RCS L,R Jet 3,4,5 Htrs 
Fwd RCS Jet 4,5 Htrs 


R OMS GN2 Press Му Op ТМ 
Eng Pr VIv Coil 1 


R OMS He Мар Isol 2 GPC 
Cntl 

R OMS He Pr Isol B GPC 
Cntl 

L OMS He Pr/Vap Isol A,B 
man Cntl 


R OMS Pri TVC 


ACA 4/5 MNC pwr 


MNC Circ Pump 2 pwr 
3 pwr 


L,R Pod Htrs B (partial) 


AL ATU,EMU CCU 1,2 
PS ATU and CCU 


FC H20 Line Htrs B 


FC H20 Relief Htrs B 
Noz Htr 


PLBD: 
C/L Lat 13-16 Mtr 1 
1-4,5-8,9-12 Mtrs 2 
Stbd Aft Blkhd Mtr 1 
Port Aft Blkhd Mtr 2 
Port Door Mtr 1 
Stbd Door Mtr 2 CL Limit 
sw 


Sply H2O Dump VIv Cntl 
Noz Htr 
Xovr VIv Cntl 


(Continued) 
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CREW INDICATIONS 
(8110) 


10|SPLY Н20 GALLEY SPLY 


VLV tb — bp 


10|SPLY H2O TKC INLET 


tb — bp 


(R13L) 

RAD CNTL STBD,PORT 
(two) tb — bp 

(A8L) 

PORT RMS: 
DPY/STO tb — bp 
RETEN LAT tb — bp 
R-F-L AFT tb — bp 

STARBOARD RMS: 
DPY/STO tb — bp 


SM 94 PDRS CONTROL 


PORT RMS Indications lost: 
MPM Mtr 1 STO/DPY 
Fwd MRL Mtr 2 

LAT/REL/RDY 
Aft MRL Mtr 1 
LAT/REL/RDY 

STBD RMS Indications lost: 
MPM Mtr 2 STO/DPY 
Mid MRL Mtr 2 

LAT/REL/RDY 


(AW82D) 


10|EMU 1 H20 SPLY,WASTE 


tb - CL 


STAR TRKR DR POS -Z 
OP/CL time incr from 
8-16 sec 


If Cabin Fan A selected: 
C/W AV BAY/CAB AIR 
It оп ‘S66 CABIN ҒАМ” 


If site AOS and using S-BD 
ANT ELEC 2: 
‘ANTENNA’ (2) 


If H2O Loop 2 Pump active: 
“588 H2O PUMP P2' 


If OMS Gmbl cmd abs 

value > 2 deg: 
C/W OMS TVC It — on 
'R OMS GMBL' (3,B) 

(F7) 

If APUs active and using 
BLR CNTLR/HTR 2А or 
3B: 

C/W APU TEMP It — on 
after ~2 min 


If first RGA failure and 
Rates sensed: 
'RM FAIL RGA' 


If ANNUN BUS SEL ACA 
2/3 — ММС, L/R Event 
Seq Its lost 


(L2) 


10|O2 EMER tb — bp 
10|CAB RELIEF B tb — bp 


(Continued) 


М\у holds position 


GO) Lost TM: 
GNC SYS SUMM 2 
R OMS ENG VLV 2: 
Assume VLV 2 
status same as VIv 1 
R OMS N2 P VLV: 
If ENG — 
ARM/PRESS, 
assume vlv OP 


1) Unable to confirm 
redundant coil 


62) Maintains Не Isol 
redundancy 


63 Му norm closed. 
Manual сп! remains 


Prevents 
simultaneous opening 
of parallel reg paths 
and possibly rupturing 
burst disk 


(25) FSM caused by 
Antenna miscompare 


66) During МАМ 
PLBD OPICL, single 
mtr run time noted on 
actuators 


MAL/ALL/GEN J 


EPS SSR-50 (Cont) 


BUS LOSS: MNC DA3 


ACTIONS 


If reqd during entry 
(< 120K ft): 

(L1) 

e NH3 CNTLR A — PRI/GPC 
If reqd for Post Rollout: 

e NH3 CNTLR B — SEC/ON 


If AC Pwr Transfer Cable to 

be installed to regain AC: 

e Go to EPS SSR-200; 
otherwise, continue with bus 
loss actions 


(R2) 
* BLR CNTLR/HTR 2 - B 
3-A 


(L1) 
e IMU FAN B(A) - ON 
Ё C- OFF 


e Perform SSR-10 (H20 
Loop 2 only), H2O PUMP 
OPS via GPC, ECLS 


3 FAN A - OFF 
NB — ON 

FREON PUMP LOOP 
2-В 

(О17:С) 

* SIG СОМОВ FREON A - 
AC2 

• SIG СОМОВ FREON В- 
АС2 


(CDR SEAT PNL) 
* CDR SEAT PWR BUS 
SEL - АС2 (up) 


(PLT SEAT PNL) 

e PLT SEAT PWR BUS 
SEL — AC2 (up) 

(08) 

“ Right OMS XFEED B - 
OP (tb-OP) 


SM 60 SM TABLE 

MAINT 

e Inhibit 0612605, 0612600, 
0612640, 0612610 


(Continued) 
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EQUIP/FUNCTION LOST 
MPS/TVC Hyd Sys 3 Isol Cntl 


CREW INDICATIONS 


SM (BFS,SM) 63 
PL BAY DOORS 

Ifin AUTO OP/CL for PLBDs, 
sequence terminates 
immediately and msg (563) 
PBD CONFIG' 


(R13L) 
During Rad Dpy/Sto ops: 
RAD LAT CNTL tb (two) 
indicate single mtr ops 


NH3 Sys A Sec Cntlr man 
ON capability 
NH3 Sys B Pri Cntlr 


APU/HYD Bir Cntlr/Htr 2A 


3B 
FC2 Redundant Reac Му 
Cntl on pnl C3 
IMU Fan C 


H20 Loop 2 Pump man ОМ 
capability 

H20 Loop 1 Вур Спїїг, Sig 
Condr 

H20 Loop 1 Вур МІ pwr 

Cabin Fan A 


Av Bay 1 Sig Condr, Xdcrs 
(ECLS SC2) 


Av Bay 2 Fan B 
3FanA 


Freon Loop 2 Pump A 


Freon S/C A AC3 pwr (ECLS 
SC 1A) 

Freon S/C B AC3 pwr (ECLS 
SC 1B) 


CDR Seat adj via AC3 pwr 


PLT Seat adj via AC3 pwr 


OMS Eng/Xfeed Viv 
Redundancy 


(Continued) 
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NOTES 


Vlv holds position 


@? Sys A Pri Cntlr, 
auto switchover to Sec 
Спїїг remain 


Sys B Sec Cntlr 
man On capability 
remains 


Gs) Not yet active on 
all vehicles 


H20 Loop 1 
Pump Out P, Pump AP, 


Accum Qty, Pump Out 
Temp snsrs lost 


61) Av Bay 1 Fan АР, 
Air Out Temp snsrs 
lost 


62) Freon Loop 1 P/L 
Hx Flow Rate, Freon 
Loop 2 ICH Flow Rate, 
and Accum Qty snsrs 
lost 


63) Freon Loop 2 P/L 
Hx Flow Rate, Freon 
Loop 1 ICH Flow Rate, 
and Accum Qty snsrs 
lost 


Maintains deorbit 
capability for CNTL 
BC1 failure 


G5) Inhibits H2O Loop 
1 Pump AP, Pump Out 
Temp, Accum Qty, 
respectively 


MAL/ALL/GEN J 


EPS SSR-50 (Cont) 


BUS LOSS: MNC DA3 


36 BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


• МОО CRT 3 PWR – OFF 


e MDU CDR 1 PWR - OFF 
e MDU PLT 2 PWR – OFF 


(C2) 

* IDP/CRT 3 PWR - OFF 

(L4:N) 

* cb АСЗ ФС RAD ISOL B - 
op 


(R1) 

«РІ AFT MNC - OFF 

(O7) 

• (OV105) GPS З PRE AMPL 
UPPER - OFF 


• (OV105) GPS З PRE AMPL 
LOWER - OFF 


e MLS 3 — OFF 
* R SEAT/CTR CNSL 
FLOOD - OFF 


(О16:В) 
cb ММС 
38 |» OI SIG СОМОВ OM3B - 


ор 
e OI SIG CONDR OF 2/3 – 


op 
e OI MDM OF 3/4B — op 
• ММВ CONTR - ор 
e AUX TIMING BUFFER - 


e (OV103,4) TACAN 3 – op 

• SMOKE DETN CAB - op 

• SMOKE DETN BAY 1A/ 
2B — op 

e FIRE SUPPR BAY 2 — op 

e UTIL PWR A11/A15/ 
MO30F — op 

e FLOOD R CTR ~ op 

e ANNUN FWD ACA 2/3 — 
op 

* ANNUN AFT ACA 4/5 — op 

• cb MNC CRYO O2 HTR 
TK1 SNSR 2 — op 

e cb MNC CRYO O2 HTR 
ТК2 SNSR 1 — ор 


41 


(Continued) 
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37 


39 
40 


10 
10 
10 


EQUIP/FUNCTION LOST CREW INDICATIONS 


Freon Loop 1,2 Rad Isol 
Motor B 


Aft Payload C pwr 


(ОУ105) GPS 3 


R Seat/Ctr Cnsl Floodlts 


Orbiter Timing Buffer 
Aft Mission Timer 


Tacan 3 

Cabin Smoke Detector 

Av Bay 1 Smoke Detector A 
2 Smoke Detector B 


MNC DC Utility pwr outlets at 
panels A11, A15, MO30F 


Cryo O2 Tk1 Htr Current 
Snsr 2 

Cryo O2 Tk2 Htr Current 
Snsr 1 


Emer О2 Sply Viv Cntl 
Cabin Relief Viv В Cntl 
H20 Alternate Press Viv Cntl 


(Continued) 
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NOTES 


Vlv holds position 


АСЗ bus isolation 
for AC Pwr Transfer 
Cable installation 
accomplished in MNC 
DA3 ACTIONS 
column. No additional 
bus isolation steps 
reqd 


67) Motor A remains 


Redundant pwr 


source remains 


69) Current Snsr 1 
remains 


(0) Current Snsr 2 
remains 


(41) If Emer 02 
Mission Kit not flown, 
cb is open prelaunch 


MAL/ALL/GEN J 


EPS SSR-50 (Cont) 
BUS LOSS: MNC DA3 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


e ООО R,AFT (two) — op 
• RCS/OMS PRPLT ОТҮ 
GAUGE - ор 


• FLOOD AFT PORT - OFF 
° MID STBD — OFF 


e (OV103) GPS — OFF 

• (OV103) GPS РКЕ AMPL 
UC - OFF 

• (OV103) GPS PRE AMPL 
LC - OFF 


(R11U) 

e FC PURGE VLV 3 - CL 

• FC START UP НТВ 3 - 
ENA 

e IDP/CRT 4 PWR - OFF 

• МОО CRT 4 PWR - OFF 

* MDU АЕР 1 PWR - OFF 


e 2A — op (EDO) 
e 3B/4A — op (EDO) 


(R14:E) 
e cb MNC MS FLOOD - op 


(Continued) 


09/26/08 


EQUIP/FUNCTION LOST 


CREW INDICATIONS 


ADTA 3, 4 
MLS 3 


RCS/OMS Prplt Qty Gauge 
Drag Chute, CDR Arm 


АТУС 1 Isol ME 


PLB Aft Port Floodlt 
Mid Stbd Floodlt 


MNC Pyro system 
MNC pwr to DSP Logic buses 
2,3 


GPS2 


FC3 Start Up Htr Inhibit 
capability 


UHF redundant pwr 

GCIL redundant pwr 

МОМ cmds to CCTV Sys 

MNC pwr for CNTLAB 1,2,3 
Buses 


Ku-Bd Sys Rdr & Comm I/F 
Cont Unit (EA1), Ku Comm 
Sig Proc 

SSOR EVA STRG 2 


TV B Camr/Pan-Tilt 

TV B Camr Htr 

TV B Camr Pan/Tilt Htr and 
Illum 

Fit, Middeck TV Camrs апа 


MS Floodlt 


(Continued) 


7-175 


NOTES 


(2) PLT Arm remains 


@3) Six vivs fail to 


non-isolation position 


Logic buses 2(3) 


remain pwrd via 
MNB(MNA) 


Redundant pwr 


source remains for 
equipment 


(6) Ки Сотт апа 
КОК function lost. 
KU-BAND CONT 
STOW - EA1 
ALTERNATE POWER 
IFM reqd to stow 
antenna. Jettison reqd 
if antenna cannot be 
positioned within GO 
FOR PLBD CLOSURE 
envelope 


MAL/ALL/GEN J 


EPS SSR-50 (Cont) 


BUS LOSS: MNC DA3 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 

(ML86B:F) 

cb MNC FLOODS 

• MIDDECK 5/7 — ор 


• MIDDECK 
3/4/MO13Q — op 


(MA73C:A,B) 

e MCA LOGIC MNC FWD 
З- OFF 

e MCA LOGIC MNC MID 
2- OFF 

e MCA LOGIC MNC MID 
4 - OFF 

e MCA LOGIC MNC AFT 


• cb MNC SPLY H20 
ТКА OUTLET ~ op 

e cb MNC SPLY H20 
TKC INLET — op 

• cb MNC DUMP VLV/NOZ 
HTR - op 

e cb MNC SPLY H20 XOVR 
VLV — op 

e cb MNC SPLY H20 
GALLEY SPLY – op 


TK4 SNSR 2- op 
ecb MNC CRYO O2 HTR 
TKS SNSR 2 - op 


(Continued) 


09/26/08 


48 
49 


50 


10 
10 


10 


51 
52 


10 
10 


39 


EQUIP/FUNCTION LOST 


Middeck Floodlts 3,4,5,7 
MO13Q Pnl Lt 1 


Bunk Floodlts 1/3 
Airlock Lt 4 


MNC FMC3 Bus pwr 
ММС2 Bus pwr 
MMC4 Bus pwr 
AMC3 Bus pwr 


Ku Ant Sto/Dpy Mtr 1 


R HUD 

-Z Star Trkr Dr Sys 2 OP/CL 
capability 

PL MNC Cur Sig Condr 


Port,Stbd Rad Dpy/Sto Mtr 2 
Port,Stbd Rad Lat 7-12 Mtrs 
2 
R ADP Dpy Mtr 1 
Htr Cntlr 1 
LH Vents 1,2,3 Mtrs 1 
6 Mtrs 2 
RH Vents 8,9 Mtrs 1 
3,5 Mtrs 2 
NLG Extend Sys 1 
NLG,LMG,RMG Bkup Rel 
Sys 1 


Sply H2O TK A Out Viv Спі 
C In VIv Cntl 


Galley H2O Sply Viv Cntl 


Ku-Bd Jettison Sys A 
RMS/OBSS 
Jett/Guil Sys B 


ЕМИ 1 Waste Н2О VIv Cntl 
Sply H2O Viv Cntl 


TA Floodlt 4 


Cryo O2 Tk4 Htr Current 
Snsr 2 

Cryo O2 Тк5 Htr Current 
Snsr 2 


(Continued) 
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CREW INDICATIONS 


NOTES 


Vlv holds position 


69) Current Snsr 1 
remains 


VMCC for Ku Ant 
stow reqmts 


(8) Redundant mtr 
remains 


(49) Htr Cnt 2 


remains 


LG can still be 
deployed by redundant 
Pyro Bkup Rel Sys 2 
and by Pri Hyd Sys. 
NLG extension pwr 
assist available from 
redundant sys. NLG 
can also be deployed 
by Hyd Sys 2 


61) SYS A remains 


One failure away 
from loss of jettison 
capability 


MAL/ALL/GEN J 


EPS SSR-50 (Cont) 


BUS LOSS: MNC DA3 


BUS ISOLATION 


(MO63P) 

cb CB2/J2,CB3/J3, 
CB4/J4,CB5/J5,CB6/J6, 
RLY PWR (six) — op 


09/26/08 


CREW INDICATIONS 


R MPS He reg A < 680 
during entry MM303) 


EQUIP/FUNCTION LOST 
MO63P DC Utility Pwr panel 


R OMS ENG Pr Мм Coil 1 
R OMS ENG Сп Viv 1,2 
Coils 1 
R OMS Purge Viv 1,2 
OMS QTY Gauging for all 
R OMS Single Engine burns 
Press Му Op Sig 


APU 2 Cntlr Sply B pwr 
3 Cntlr Sply A pwr 
2 Fu Tk VivB 
3 Fu Tk VIVA 
APU 3 GBX GN2 Repress 
Viv 
HYD BK ISOL VLV 3 Cntl 
Hyd Rsvr 3 Qty Snsr 


EMU 1 Waste Н2О Мм Cntl 
Sply H2O Viv Спїї 


Freon Loop 1 Cntlr A Rad 
Byp Viv Mtr man Cntl 

Freon Loop 2 Cntlr A Rad 
Byp VIv Mtr 

Freon Loop 2 Flow Prop vlv 

Freon Loop 2 Cold Plate Flow 
Хасг 


MPS: 
R Eng He Intercon Outlet 
Viv 
L Eng Не Xovr VIv 
R Eng He Isol A 
Manf Repress LO2 VIv 1,2 
Prplt F/D Outbd LO2 Viv 


ET Door Mtrs: 
C/L Lat Actr 2 Mtr 2 
L Dr Closure Mtr 2 
R Dr Closure Mtr 1 
Uplock Lat Mtr 1 


No WOW Relay К9,К11,К13 


Hyd Main Pump 3 Depress 
Solenoid RPC A 

Hyd Main Pump 2 Depress 
Solenoid RPC B 


7-177 


NOTES 


Vlv holds position 


Unable to confirm 
redundant coils 


(64) Redundant coils 
remain 


(65) Viv fails closed 


CAUTION 


No purge. 
Wait 10 min 
between burns 


\MCC for OMS 
Tot Qtys. Aft Qtys are 
found on 


GNC SYS SUMM 2 


67) Pwr Sply A 
remains. Turbine 
speed ind lost 

Pwr Sply B 
remains. GG Bed T 
and GBX P ind lost 
when APU running 


Мм fails closed. 
Redundant vlv remains 


Cntlrs А,В Rad 
Byp Mtrs Auto Cntl and 
Спїїг В Rad Byp Viv 
Mtr remain 


Bypass viv holds 
position and Спїїг В 
Rad Byp Viv Mtr 
remains 


(62) Viv fails closed 


69) ММ fails closed. 
LO2 manf will not be 
pressured with He 

during entry (MM304) 


(64) Viv holds 


position. Loss of 
manual capability to 
inert LO2 manf 


(65) Redundant mtrs 
remain 


Brake/Skid Cntl 
Box A,B enabled 
before WOW 


(67) Redundant RPC 
remain 


MAL/ALL/GEN J 


EPS SSR-51 


BUS LOSS: MNC FPC3 


ACTIONS 


e Perform FC3 SHUTDN 
(ЕС SHUTDN Cue Card), 
pwrdn not needed, then: 


(R1) 

e cb AC CONTR АСЗ ФА, 
ФВ, ФС (three) – cl 

e INV/AC BUS 3 — OFF 
(tb-OFF) 


ФВ, ФС (three) – op 
• АСЗ BUS SNSR - OFF 


eLIDP CRT SEL - 1 
e R IDP СКТ SEL-2 
On MCC GO: 

e GPC/CRT 03 EXEC 
° 04 EXEC 


(A1L) 


S-BD PM 

* ANT SW ELEC - 1 

• XPNDR - 1 

* PWR AMPL OPER - 1 


If PSP and/or INTRG reqd for 
PL or ISS ops: 

e S-BD PL PWR SYS - 1 

° CNTL — PNL 

° - CMD 

e Reconfig PSP 

e Perform PL INTRG 
REACQ (if reqd) 

(A1R) 

e S-BD FM PWR - 1 

If no comm: 

(C3) 

e S-BD PM CNTL - PNL 


6|If OIU reqd: 


e VMCC, ОШ) reconfig 


(L4:P) 
e cb AC2 DA LG SNSR2- 
cl 


Refer to OMS/RCS Slide 
Rule for vlv loss info 

Reconfig following vlv(s) only 
if leak isolation reqd: 

(O8) 

e FWD RCS He PRESS B 

e For attitude control, perform 


LOSS OF VERNIERS 
(ORB OPS, RCS) 


(R14:C) 
e cb MNC KU SIG 
PROC — op 


(Continued) 
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N 


N 


EQUIP/FUNCTION LOST 
FC3 Pumps and pH Snsr 


AC3 ФА,ФВ,ФС Inverters 


IDP 3,4 
MDU CRT 3,4 


S-BD PM Sys 2: 
Xpndr 2 
Pre Amp 2 
Pwr Amp 2 
PM,FM Ant Sw 2 


NSP 2/COM SEC 2 


S-BD PL Intrg 2 
PSP 2 


S-BD FM Sys 2 


Prox Snsr Electronics Box 1 


Fwd RCS He Press Isol B 
man OP capability 


RCS Manf F5 RJD pwr 
(F5L,F5R) 


RCS Manf F4 RJD pwr 
(F4R,F4D) 


Ku-Bd Sys Rdr & Comm 
ШЕ Cont Unit (EA1) 


(Continued) 


7-178 


(Includes MNC FLC3, MNC FMC3, АСЗ) 


CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 
CRT 3,4 blank 


(F7) 

C/W FREON LOOP It — on 
C/W FC PUMP It — on 

C/W AC VOLT It — on 

C/W H20 LOOP It — on 

SM ALERT Light/Tone — on 


(F9) 
AC3 ФА,ФВ,ФС AC volts < 90 


(COMM LOST) 
All S-BD A/G voice lost if 
Sys 2 selected 


(LIGHTS LOST) 

Instr Its L/Ctr (pnls C2,F6,F7) 

MS pnl Its (pnls R10,R12) 

OS pnl Its (pnls A1,A2, A6, 
A7,A8,A13,L9) 


(FSMs) 
567 FPC/FLC 3 
S69 FC H2 PUMP 3 
S66 AV BAY 1 FAN 
S66 CABIN FAN 
S66 IMU FN SPD B 
S67 AC VOLTS 3 
S69 FC PUMP 3 
S86 HYD RSVR Q3 
SM2 HYD QTY 3 (B) 
4|586 WSB T (2) 
SMO THRM HYD (B) 
S88 FREON FLOW 1 
S88 FRN PL HX 2 
S88 FREON QTY 1 
S88 H20 PUMP P2 
S88 H20 LOOP 2 FLOW 
S88 H20 LOOP 2 TEMP 
BCE BYP KU 
S88 H20 PUMP P1 
S88 H20 LOOP 1 TEMP 
S88 H20 LOOP 1 QTY 


/О ERROR CRT З 
/О ERROR CRT 4 
RM DLMA MANF 


If CABIN FAN A selected: 
C/W AV BAY/CAB AIR 
It — on 
‘S66 CABIN FAN’ 


If SYS 2 pwrd: 
‘S62 BCE BYP PSP 2’ 
Loss of PL TLM and CMD 
If PDI FDA enabled: 
'862 PDI DECOM FAIL' 


If NSP 2 selected: 
BCE STRG 3 NSP 
If site AOS and using S-BD 
Ant Elect 2: 
‘ANTENNA’ (2) 


(R1) 
FC3 COOL PUMP AP tb — bp 
(F6,F8) 
8|LDG GEAR NOSE tb — bp 
9|LDG GEAR R tb — bp 


(Continued) 


NOTES 


«x! Ix 


FC3 must be shutdn 
within 9 min to avoid 
potentially hazardous 
condition 


Will be repwrd 
after AC Pwr Transfer 
Cable connected 


© Loss of redundant 
port to the following: 
IDP 3 
MDU CDR 1 (P) 
MDU MFD 1 (S) 
MDU MFD 2 (S) 
MDU PLT 2 (P) 


IDP 4 
MDU AFD 1 (P) 


(4) 586 WSB T 2 if in 
BLR CNTLR/HTR 2A. 
S86 WSB T 3 if in BLR 
CNTLR/HTR 3B 


(5) REACQ and PSP 
reconfig procedures 
are flight specific. If 
read, procedures can 
be found in payload or 
ISS specific books 


OIU 1 interfaces 
with PSP 1 for 
commanding 


(7) му holds 


position. Do not 
reconfig for reg switch 
or l'ENCT procedures 


Will indicate DN 


when NLG down 


(9) Will not indicate 
DN when RMG down 


(0 КО-ВАМО СОМТ 
STOW – ЕА1 
ALTERNATE POWER 
IFM reqd to stow Ku 
Ant. Jettison reqd if 
antenna cannot be 
positioned within GO 
FOR PLBD CLOSURE 
envelope 


Performing 
DIRECT STOW, 
MECH SSR-5, may be 
reqd. ҮМСС 


MAL/ALL/GEN J 


EPS SSR-51 (Cont) 


BUS LOSS: MNC FPC3 


ACTIONS 


Pre-seat ingress for Entry: 
e Discharge handheld fire 
ext into AV BAY 2 


If AC Pwr Transfer Cable to 
be installed to regain AC: 

e Go to EPS SSR-200; 
otherwise, continue with 
bus loss actions 


SM 60 SM TABLE MAINT 


* INHIBIT 0612605, 0612600, 
0612640, 0612610 


(CDR SEAT PNL) 
• CDR SEAT PWR BUS 
SEL - AC2 (up) 


(PLT SEAT PNL) 
* PLT SEAT PWR BUS 
SEL — AC2 (up) 


(L1) 
e IMU FAN B(A) — ON 
. C- OFF 


e Perform (H2O Loop 2 only) 
H20 PUMP OPS via GPC, 
ECLS SSR-10 


e CAB FAN A- OFF 
° B - ON 
* AV BAY 1 FAN (two) — 


ON 
«УАУ BAY 2 FAN A - ON 
° B - OFF 
° 3 FAN A— OFF 
° УВ - ON 
eNFREON PUMP 
LOOP 2-B 


(Continued) 
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13 
14 
14 
15 
15 
17 
17 


19 
20 


16 
21 


2 


N 


EQUIP/FUNCTION LOST 


Av Bay 2 agent discharge 
capability 

RMS: 
Port MPM Mtr 1 
Stbd MPM Mtr 2 
Port Fwd MRL Mtr 2 
Port Aft MRL Mtr 1 
Stbd Mid MRL Mtr 2 
Stbd Fwd MRL Mtr 1 


CDR Seat Adj via AC3 pwr 


PLT Seat Adj via AC3 pwr 


Freon Sig Condr A AC3 pwr 
(ECLS SC 1A) 

Freon Sig Condr B AC3 pwr 
(ECLS SC 1B) 


APU/HYD Bir Cntlr/Htr 2A 
3B 
Hyd Rsvr 3 Qty Snsr 


IMU Fan C 

H20 Loop 2 Pump man ON 
capability 

H20 Loop 1 Byp Спїїг, Sig 
Condr 


H20 Loop 1 Byp viv pwr 

Cabin Fan А 

Av Bay 1 Sig condr, Xdcrs 
(ECLS SC2) 

Av Bay 2 FanB 

Av Bay 3 FanA 


Freon Loop 2 Pump A 


(Continued) 
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CREW INDICATIONS 


HYD/APU 


HYD QTY 3 ind – 0% 
12|APU H2O QTY ind — 0% 


5 tb — bp 
(01) 
H20 PUMP OUT PRESS 
LOOP 1 ind — 0 psia 
H20 PUMP OUT PRESS 
LOOP 2 ind — 20-25 psia 
AIR TEMP AV BAY ind — 45 
degF 
FREON FLOW 1 ind – 
578 pph 


R ADP deploy time incr from 
15 to 30 sec 
(F7) 
If APUS active and using BLR 
CNTLR/HTR 2А or 3B: 
C/W APU TEMP It — on 
after ~2 min 


STAR TRKR DR POS -Z 
OP/CL time incr from 8 to 
16 sec 


NOTES 


(12) APU H20 QTY 2 
іп BLR CNTLR/HTR 
2A. APU H20 QTY 3 if 
in BLR CNTLR/HTR 3B 


(13) MPM and MRLS 
may be repwrd after 
AC Pwr Transfer Cable 
connected 


Single mtr time. 
One failure away from 
EVA to stow MPM or 
from RMS/OBSS 
jettison. May be 
repwrd after AC Pwr 
Transfer Cable 
connected 


(5) Single mtr time. If 
unlatched, one failure 
away from loss of two 
out of three MRLs. 
EVA or RMS jettison 
capability exists. If 
latched, one failure 
away from inability to 
use RMS 


Vlv holds position 


(2) Single mtr time. 
One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists. May 
be repwrd after AC 
Pwr Transfer Cable 
connected 


Inhibits H2O Loop 
1 Pump AP, Pump Out 
Press, Pump Out 
Temp, Accum Qty, 
respectively 


Freon Loop 1 P/L 
Hx Flow Rate, Freon 
Loop 2 ICH Flow Rate, 
and Accum Qty snsrs 
lost 


@0) Freon Loop 2 P/L 
Hx Flow Rate, Freon 
Loop 1 ICH Flow Rate, 
and Accum Qty snsrs 
lost 


61) H20 Loop 1 
Pump Out P, Pump AP, 
Accum Qty, Pump Out 
Temp snsrs lost 


62) AV Bay 1 Fan AP, 
Air Out Temp snsrs 
lost 


MAL/ALL/GEN J 


EPS SSR-51 (Cont) 


BUS LOSS: MNC FPC3 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


• МОО CRT 3 PWR – OFF 


(L4:N) 

• cb АСЗ ФС RAD ISOL B — 
ор 

(С2) 

* IDP/CRT З PWR - OFF 

(07) 


e (OV105) GPS 3 PRE AMPL 
UPPER - OFF 

• (OV105) GPS З PRE AMPL 
LOWER — OFF 


) 
e cb MNC FIRE SUPPR BAY 
2- ор 


e MDU CRT 4 PWR – OFF 


(R11L) 
e IDP/CRT 4 PWR - OFF 
) 


(MA73C:A 
* MCA LOGIC MNC FWD 
3- OFF 


(R14:C) 
e cb MNB KU ELEC - op 


(A13) 

* (OV103) GPS PWR - OFF 

e (OV103) GPS PRE AMPL 
UC - OFF 

e (OV103) GPS PRE AMPL 
LC - OFF 
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24 


25 


26 
27 
27 


28 


29 
16 


30 


EQUIP/FUNCTION LOST CREW INDICATIONS 


Freon Loop 1,2 Rad Isol 
Motor B 


(OV105) GPS 3 


MNC FMC 3 Bus pwr 


(OV103) GPS 2 


AC3 FMC3 Bus Pwr 
LH Vents 1,2,3 Mtr 1 
6 Mtr 2 
RH Vents 8,9 Mtr 1 
3,5 Mtr 2 
-Z Star Trkr Dr Sys 2 OP/CL 
capability 
R ADP Dpy Mtr 1 


PLT HUD 


R ADP Htr Cntlr 1 

NLG Ext Sys 1 

NLG,LMG,RMG Bkup Rel 
Sys 1 


MNC Pwr to CNTL Buses 
BC1,BC2,BC3,CA1,CA2, 
CA3 


ET Door Mtrs: 
C/L Lat Actr 2 Mtr 2 
L Dr Closure Mtr 2 
R Dr Closure Mtr 1 
Uplock Lat Mtr 1 


Freon Loop 2 Cntlr A Rad 
Byp VIv Mtr 
Freon Loop 2 Flow Prop Viv 


Port,Stbd Rad Lat 7-12 
Mtrs 2 
Port, Stbd Rad Dpy/Sto Mtrs 2 


PLBD: 
C/L Lat 13-16 Mtr 1 
1-4, 5-8, 9-12 Mtr 2 
Stbd Aft Blkhd Mtr 1 
Port Aft Blkhd Mtr 2 
Door Mtr 1 


Ku Ant Sto/Dpy Mtr 1 


7-180 


NOTES 


Vlv holds position 


63) АСЗ Bus Isolation 
for AC Pwr Transfer 
Cable installation 
accomplished in MNC 
FPC 3 ACTIONS 
column. No additional 
bus isolation steps 
reqd 


04) Motor A remains 
@5) Mtr 2 remains 


6) Htr спіг2 


remains 


@? LG can still be 
deployed by Pri Hyd 
System or by 
redundant Pyro 
Backup Release 
System 2. NLG 
extension pwr assist 
still available from 
redundant sys. NLG 
can also be deployed 
by Hyd Sys 2 


08) Redundant mtrs 
remain 


69) Bypass vlv holds 
position and Спїїг В 
Rad Byp Viv Mtr 
remains 


\MCC for Ku Ant 


stow reqmts 


MAL/ALL/GEN J 


EPS SSR-52 
BUS LOSS: MNC MPC3 


ACTIONS 


1|e Perform MNC BUS TIE 
(BUS TIE Cue Card) 

1|e Monitor, record Aamps 
between FC3 and tied FC 


(L2) 
• FLASH EVAP FDLN НТК 
В SPLY -2 


(A12) 

• HYD НТК AFT FUS A — 
AUTO 

• HYD HTR AFT FUS B- 
OFF 


(R11U) 

e FC H20 LINE HTR- A 
AUTO 

e FC H20 RELIEF HTR- А 
AUTO 


(MA73C:C,D) 

e cb MCA PWR АСЗ ЗФ 
MID 2 — op 

* cb MCA PWR AC3 30 
MID 4 — op 


For PLBD ops: 
e OP/CL Drs in man mode 


(L1) 

• TOP ЕУАР НТК DUCT - 
A(B) 

If Hi Load Evap enabled: 

e HI LOAD DUCT НТК - 
A(B) 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 

) 


(A7U 
PL BAY FLOOD 


• AFT PORT - OFF 
* MID STBD - OFF 


(A7L) 
IF DOCKING MISSION 


e 
(O16:A) 
e RGA 3 – OFF 


(MA73C:A,B) 
e MCA LOGIC MNC MID 
2,4 (two) — OFF 
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EQUIP/FUNCTION LOST 


1|FC3 Purge VIv 


O2,H2 Flow Xdcrs 
SS AV Snsrs 


FES H20 Fdln B Mid 2 Htr 1 


Aft Fuselage Hyd Htrs B 


FC H20 Line Htrs В 
Relief Htrs B 
Noz Htr 


2 |Port,Stbd Rad Lat 7-12 Mtr 2 


Limit sw 


3|Port, Stbd Rad Dpy/Sto Mtrs 1 


Limit sw 
Port,Stbd Rad Dpy/Sto Mtrs 2 
PLBD: 
C/L Lat 13-16 Mtr 1 
1-4,5-8,9-12 Mtr 2 
Stbd Aft Blkhd Lat Mtr 1 
Port Aft Blkhd Lat Mtr 2 
Door Mtr 1 
Stbd Door Mtr 2 CL Limit 
sw 


Topping Evap Duct Fwd,Aft 
Htr С 


Hi Load Duct Inbd,Outbd 
Htr С 


PLB Aft Port Floodlt 
Mid Stbd Floodlt 


MNC Pyro system 


4|MNC pwr to DSP Logic buses 


2,3 


MNC MMC2, MNC MMC4 
Bus pwr 


MNC pwr to ESS1BC,2CA 


Freon Loop 1 Cntlr A Rad 
Byp VIv Mtr man Cntl 


(Continued) 
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(Includes ММС MMC2 & ММС MMC4) 


CREW INDICATIONS 
(R13L) 


2: RAD CNTL PORT,STBD 


(two) tb — bp 


(Lights Lost) 
PLB Floodlts Aft Port, Mid 
Stbd 


If first RGA failure and 
rates sensed: 
'RM FAIL RGA' (3) 


If FC H20 Rif Htrs in B AUTO: 
SM ALERT Light/Tone — 
on 
‘S69 FUEL CELL’ 


SM (BFS SM 63) PL BAY 


DOORS 


Ifin AUTO OP/CL for PLBDs, 
sequence terminates 
immediately and msg (563) 
PBD CONFIG' 


During MAN PLBD OP/CL, 
single mtr run time noted on 
actuators listed at left 


(A8L) 

PORT RMS: 
DPY/STO tb — bp 
RETEN LAT tb — bp 
R-F-L AFT tb — bp 


STARBOARD RMS: 
DPY/STO tb — bp 


SM 94 РОК5 CONTROL 


PORT RMS Indications lost: 
MPM Mtr 1 STO/DPY 
Fwd MRL Mtr 2 

LAT/REL/RDY 
Aft MRL Mtr 1 
LAT/REL/RDY 


STBD RMS Indications lost: 
MPM Mtr 2 STO/DPY 
Mid MRL Mtr 2 
LAT/REL/RDY 


NOTES 


G) Buses are tied 

due to: 

Loss of FC3 Purge 

capability. As FC3 
loses performance 
the tied FC will pick 
up load, slowing FC3 
degradation. If 
degradation 
projection does not 
allow for nominal 
EOM, Fuel Cell will 
be shut down. VMCC 

and 

Loss of FC3 SS AV 

Snsrs. Change in 
AAmps >12 amps 
indicates possible 
cell crossover 
problem. AAmps 
shift due to loss of 
FC3 purge capability 
is indicated by 
change in AAmps 
between pre- and 
post-purge readings. 
MCC will aid in this 
determination 


© ІҒАСЗ ММС2 and 
MMC4 cbs not 
opened, Lat Mtrs 2 of 
actuators for Port,Stbd 
Rad Lat 7-12 
continues to run until 
Sys B Lat Cntl sw 
placed to OFF 


(3) миз 1 will 
continue to drive until 
Sys A,B Спі sw are 
taken to OFF 


(2) Logic buses 2(3) 
remain pwrd via 
MNB(MNA) 


(5) Buses remain 
pwrd 


(6) Cntirs A,B Rad 
Byp Mtrs Auto Cntl and 
Cntlr B Rad Byp Viv 
Mtr Man Cntl remain 


MAL/ALL/GEN J 


EPS SSR-52 (Cont) 
BUS LOSS: MNC MPC3 


BUS ISOLATION 


09/26/08 


о со со У м 


EQUIP/FUNCTION LOST 


RMS: 
Port MPM Mtr 1 
Stbd MPM Mtr 2 
Port Fwd MRL Mtr 2 
Port Aft MRL Mtr 1 
Stbd Mid MRL Mtr 2 


RH Vent 3 Mtr 2 
5 Mtr 2 
LH Vent 3 Mtr 1 
6 Mtr 2 
Ku Ant Dpy/Sto Mtr 1 Limit 
sw 


Redundant Ku Band Xmit 
Enable 

Redundant Boom Stow 
Enable ІІ Excitation Signal 


FC2 Redundant Reac Viv 
Close Cntl on рпі СЗ 


CREW INDICATIONS 


7-182 


NOTES 


(7) Single mtr time. 
One failure away from 
EVA to stow MPM or 
from RMS/OBSS 
jettison 


Single mtr time. 


One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


Single mtr time. 
One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


With an inop limit 
Sw, mtr will continue to 
run until primary sw 
returned to GND 


KD) Redundant sig 
(MNB) enables Ku 
Band Xmit 

(12) MNB MMC4 pwr 
remains to supply pwr 
to Boom Stow Enable 
II signal for stow mtrs 


MAL/ALL/GEN J 


EPS SSR-53 


BUS LOSS: MNC APC3 


ACTIONS 


GNC 23 RCS 


1|DES INH on L Manf 3 Jets: 

e ITEM 2 EXEC 

e L3L ITEM 12 EXEC (*) 

e 130 ITEM 28 EXEC (*) 

e L3A ITEM 30 EXEC (*) 

Set aft pod(s) PRI JET FAIL 
LIMIT to 6 


Refer to OMS/RCS Slide 
Rule for viv loss info (use 
АРС6 Slide for Aft RCS) 

3|Reconfig following viv(s) only 
if leak isolation reqd: 

(O7) 

e AFT L RCS He PRESS B 

° R RCS He PRESS B 


(A12) 
APU HTR TK/FU LN/H2O 
* SYS 3B - AUTO 


e L POD (two) - A AUTO, B 
OFF 
* R POD (two) - A AUTO, B 


GNC XXXXX 
MNVR YYYYY 


Sel R OMS SEC TVC: 
e GMBL SEC К - ITEM 31 
EXEC 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


(3,B) 


09/26/08 


EQUIP/FUNCTION LOST 


Aft L RCS He Press Isol B 
GPC Спі, man CL 
capability 

Aft R RCS He Press Isol B 
man OP capability 

Aft L,R RCS Manf Isol 5 Cntl 


APU 3 GG Inj Н2О Htrs 
3A,23A 


L,R Pod Htrs B (partial) 


R OMS He Vap Isol 2 GPC 
Cntl 

R OMS He Pr Isol B GPC Спі 

L OMS He Pr/Vap Isol A,B 
man Cntl 


R OMS Pri TVC 


Aft Payload C pwr 


R OMS BPV 2 OP sig 
APU 2 Fu Tk Viv B 


7-183 


CREW INDICATIONS 


If OMS GMBL cmd abs 
value > 2 deg: 
C/W OMS TVC It — on 
'R OMS GMBL' (3,B) 


NOTES 


Maintains control 
capability for APC4 
failure 


(2) М\у holds position 


Do not reconfig 
for reg switch or 
l'CNCT procedures 


(4) Man CL and GPC 
cntl remains 


(5) Lost TM: 


GNC SYS SUMM 2 


R OMS Eng М 2: 
Assume Му 2 status 
same as VIv 1 


Maintains He Isol 
redundancy 


@ Му normally 
closed. Man cntl 
remains 


Prevents 


simultaneous opening 
of parallel reg paths 
and possibly rupturing 
burst disk 


(9 Му normally 


closed. GPC cntl 
remains 


ММ fails closed. 
Redundant vlv remains 


MAL/ALL/GEN J 


EPS SSR-54 


BUS LOSS: MNC APC6 


ACTIONS 


(L1) 

• FLASH EVAP CNTLR PRI 
А – OFF 

• FLASH EVAP CNTLR PRI 
B(SEC) — ON (If read) 

«ТОР ЕУАР НТК NOZ R- 
A AUTO 

If HI LOAD EVAP enabled: 

* HI LOAD DUCT HTR - 
A(B) 


(L2) 
* FLASH EVAP FDLN HTR 
B SPLY -2 


Refer to OMS/RCS Slide 
Rule for vlv loss info 
2|Reconfig following vlv(s) only 
if leak isolation reqd: 


(07) 
* AFT L RCS He PRESS В 
e RROS He PRESS В 


GNC 23 RCS 


e Reprioritize L,R Manf 3,4 
Jets to first priority: DES 
INH twice all other jets; 
highest priority first, then 
next highest, etc 

4|DES INH on L Manf 3 Jets: 

• ITEM 2 EXEC 

e L3L ITEM 12 EXEC (*) 

e L3D ITEM 28 EXEC (*) 

e L3A ITEM 30 EXEC (*) 

• Set aft pod(s) PRI JET FAIL 
LIMIT to 6 


(R2) 
* BLR CNTLR/HTR 2 - B 


° 3-A 


(A12) 

APU HTR TK/FU LN/H2O 
5|• SYS 2A – AUTO 

e  2B-OFF 
5|• SYS ЗА – OFF 

e . 8B- AUTO 


APU HTR GAS GEN/FUEL 
5|* PUMP 2- A AUTO 


e L POD (two) - A AUTO, B 
OFF 

e R POD (two) - A AUTO, B 
OFF 


(Continued) 


09/26/08 


= 


со 


EQUIP/FUNCTION LOST 


Flash Evap Cntlr Pri A 


Topping Evap R Noz Htr B 
Hi Load Duct Noz Htr C 


FES H20 Fdln B Htrs 1 (all 
except Mid 2) 


Aft L RCS He Press Isol B 
GPC Cntl and man CL 
capability 

Aft R RCS He Press Isol B 
man OP capability 


Aft RCS L,R Jets 3,4 Htrs 


APU/HYD Bir Cntlr/Htr 2A 
3B 


APU 2 TK/FU Ln Htr B 
3 TK/FU Ln Htr A 
3 GG Inj H2O Htrs 
3A,23A 


APU 2 GG/FU Pump Htr B 
3 GG/FU Pump Htr A 


APU 2 Lube Oil Ln Htr B 
APU 3 Lube Oil Ln Htr A 


Circ Pmp 2 MNC pwr 
3 MNC pwr 


L,R Pod Htrs B (partial) 


(Continued) 


7-184 


(Includes MNC APC3, MNC ALC3, MNC AMC3) 


CREW INDICATIONS 


(R4) 

1|HYD BK ISOL VLV 3 

tb — OP 

1|HYD MPS/TVC ISOL VLV 
SYS 3tb - CL 


(O7) 

1|AFT L RCS He PRESS B 

tb — bp 

1|AFT L,R RCS MANF ISOL 5 
(two) tb — bp 

(FSMs) 


S88 FRN AFT CP 2 
RCS PWR FAIL 


If cooling by FES only: 
C/W FREONLOOP It — 
on 
‘S88 EVAP OUT T 1’ 
'888 EVAP OUT T 2’ 


(F7) 

If APUs active and using 
BLR CNTLR/HTR 2A or 3B, 
C/W APU TEMP It — on 
after ~2 min 


If OMS Gmbl cmd abs 
value > 2 deg: 
C/W OMS TVC It - on 
‘R OMS GMBL’ (3,B) 


No R MPS He usage during 
entry (MM304) 


NOTES 


@ Vlv holds position 


Do not reconfig 
for reg switch or 
l'CNCT procedures 


(3) Man CL and GPC 
cntl remains 


Maintains control 
capability for APC1 
failure 


@ 


+x! TIME !', 


If not done within 

20 min, may freeze 
N2H4 and lose APU. 
However, SM ALERT 
occurs above freezing 
temp 


MAL/ALL/GEN J 


EPS SSR-54 (Cont) 


BUS LOSS: MNC APC6 


ACTIONS 


6|Save R OMS Eng for deorbit 
(If reqd for additional 
on-orbit burns, VMCC) 


Prior to using L(R) OMS: 


ч Oo 


о © 


GNC XXXXX 
ММУК ҮҮҮҮҮ 


Sel R OMS БЕС TVC: 
• GMBL SEC R - ITEM 31 
EXEC 


For SSME Hyd Repress: 

(R4) 

e HYD MPS/TVC ISOL VLV 
SYS 1,2 (two) — OP, wait 
10 sec, then CL 


If reqd during entry 
(< 120K ft): 
(L1) 
e NH3 CNTLR A — PRI/GPC | 12 
If reqd for Post Rollout: 
• МНЗ CNTLR B - SEC/ON | 13 


(3,B) 


= 


If NH3 CNTLR А(В)- 
SEC/ON reqd, then: 

(L1) 

e H2O PUMP LOOP 1,2 
(two) - ON 

eNFLOW PROP VLV LOOP 

1,2 (two) — ICH 
If applicable: 
e Activate PL H2O LOOP(s) 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


а 
(MA73C:B) 


“МСА LOGIC MNC AFT 3 — 
OFF 


A 


15 
16 
17 
16 


18 
18 


09/26/08 


EQUIP/FUNCTION LOST 


R OMS GN2 Press Му ОР 
ТМ 
R OMS Eng Pr VIv Coil 1 


R OMS He Vap Isol 2 GPC 
Cntl 

R OMS He Pr Isol В GPC Спі 

L OMS He Pr/Vap Isol A,B 
man Спі 


R OMS Pri TVC 


MPS/TVC Hyd Sys 3 Isol Cntl 


NH3 Sys A Sec Cntlr Man 
ON capability 

NH3 Sys B Pri Cntlr and Auto 
switchover to Sec Cntlr 


Aft Payload C pwr 
PL MNC Cur Sig Condr 


АТУС 1 1501 ME 


MNC AMC3 Bus pwr 
RH Vents 8,9 Mtr 1 


Freon Loop 2 Cold Plate Flow 
Хасг 
APU 2 Cntlr Pwr Sply B 
Fu Tk VIv B 
APU 3 Cntlr Pwr Sply A 
Fu Tk VIV A 
СВХ GN2 Repress Му 


Hyd Main Pump 3 Depress 
Solenoid RPC A 

Hyd Main Pump 2 Depress 
Solenoid RPC B 


(Continued) 


7-185 


CREW INDICATIONS 


NOTES 


@ Vlv holds position 


G) Lost TM: 


GNC SYS SUMM 2 


R OMS N2 P VLV 

If Eng - ARM/PRESS 
assume vlv OP 

R OMS ENG М 2: 
assume Vliv 2 status 
same as VIv 1 


(7) Unable to confirm 
redundant coils 


(в) Maintains He Isol 
redundancy 


(э) Му normally 


closed. Man cntl 
remains 


Prevents 


simultaneous opening 
of parallel reg paths 
and possibly rupturing 
burst disk 


Му normally 
closed. GPC cntl 
remains 


( Sys A Pri Спі, 
auto switchover to Sec 
Cntlr remain 


03 Sys В Sec Спїїг 
тап On capability 
remains 


Six vivs fail in 
non-isolation position 
(5) Pwr Sply A 
remains. Turbine 
Speed ind lost 


Мм fails closed. 
Redundant vlv remains 


(17) Pwr Sply В 
remains. GG Bed T 
and СВХ Р ind lost 
when APU running 


(18) Redundant RPC 
remains 


MAL/ALL/GEN J 


EPS SSR-54 (Cont) 
BUS LOSS: MNC АРС6 


BUS ISOLATION 


09/26/08 


EQUIP/FUNCTION LOST 


Hyd Brake Isol 3 Cntl 
R OMS Сп! Viv 1,2 Coils 1 
OMS Qty Gauging for all 

R OMS single engine burns 
R OMS Purge Viv 1,2 
Aft RCS L,R Jet 5 Htr 


MPS: 
R Eng He Intercon Outlet 
Viv 
R Eng He Isol A 
L Eng Не Xovr Мм 
Manf Repress LO2 VIv 1,2 
Prplt F/D Outbd LO2 Viv 


ET Door Mtrs: 

C/L Lat Actr 2 Mtr 2 GPC 
Cntl 

L Dr Closure Mtr 2 GPC CL 
capability 

R Dr Closure Mtr 1 GPC CL 
capability 

R Dr Uplock Lat Mtr 1 GPC 
Lat capability 


AC Pwr removal capability via 
Limit sw for ET Dr Mtrs: 
C/L Lat Actr 2 Mtr 2 
L Dr Closure Mtr 2 
R Dr Closure Mtr 1 
Uplock Lat Mtr 1 


7-186 


CREW INDICATIONS 


R MPS He reg A « 680 during 


entry (MM303) 


NOTES 


Ө) Vlv holds position 


(9) Redundant coils 
remain 


@0) VMCC for OMS 
Qtys 


(2) 


CAUTION 


No purge. Wait 10 
min between burns 


(2) Viv fails closed 


3) Viv fails closed. 
Redundant vlv remains 


Му fails closed. 
LO2 Manf will not be 
pressurized with He 
during entry (MM304) 


(55) Viv holds 
position. Loss of 
manual capability to 
inert LO2 manf 


6) Redundant mtrs 
remain 


MAL/ALL/GEN J 


EPS SSR-55 
BUS LOSS: MNC FLC3 


ACTIONS 


e PWR AMPL OPER - 1 
e PWR AMPL STBY - 1 
e PRE AMP - 1 


If PSP and/or INTRG reqd for 


PL or ISS ops: 
e S-BD PL PWR SYS - 1 
° CNTL — PNL 
° - CMD 
5|e Reconfig PSP 


5|e Perform PL INTRG 
REACQ (if reqd) 


(A1R) 
* S-BD FM PWR - 1 


If no comm: 

(C3) 

e S-BD PM CNTL - PNL 
° - CMD 


7 |If OIU reqd: 
(SSP) 
• OIU PWR - OIU 1 ON 
e OIU tb — UP 
«ҮМСС, ОШ reconfig 


e For attitude control, perform 
LOSS OF VERNIERS 
(ORB OPS, RCS) 

GNC 23 RCS 

8|Override F4 Manf status to 


— ТЕМ 1 


ITEM 43 EXEC 


Refer to OMS/RCS Slide 
Rule for vlv loss info 
9 |Reconfig following viv only if 
leak isolation reqd: 
(O8) 
e FWD RCS He PRESS B 


e Pre-seat ingress for 
Entry, discharge hand-held 
fire ext into AV BAY 2 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 
(016:C) 


e cb MNC FIRE SUPPR 
BAY 2 – ор 


09/26/08 


ы 


EQUIP/FUNCTION LOST 


S-BD PM Sys 2: 
FM, PM Ant Sw 2 
Xpndr 2 
Pwr Ampl 2 


Pre Amp 2 


S-BD PL Intrg 2 
PSP 2 


S-BD FM Sys 2 


RCS Manf F5 RJD pwr 
(F5L,F5R) 


RCS Manf F4 RJD pwr 
(F4R,F4D) 


Fwd RCS He Press Isol B 
man OP capability 


Av Bay 2 agent discharge 
capability 


R ADP Htr Cntlr 1 
NWS fail indication (pnl F2) 


NLG, RMG B/U Rel 1 Fire 2, 
Arm 
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CREW INDICATIONS 


(COMM LOST) 
АП S-BD А/С voice lost if 
Sys 2 selected 


(F7) 
1|C/W RCS JET It — on 


(F6,F8) 
2|LDG GEAR R tb — bp 
3|LDG GEAR NOSE tb — bp 


(O8) 
4|FWD RCS MANF ISOL 5 
tb — bp 


(FSMs) 
1|F RCS D(R) JET 
RM DLMA MANF 


If NSP 2 selected: 
‘BCE STRG 3 NSP’ 
If site AOS and using S-BD 
6| ANT Elec 2: 
‘ANTENNA (2) 


If Sys 2 pwrd: 
‘S62 BCE BYP PSP2’ 
Loss of PL TLM and CMD 
If PDI FDA enabled: 
“562 PDI DECOM FAIL’ 


NOTES 


(1) Indications do not 
appear until jets 
commanded 


Does not indicate 
DN when RMG down 


@ Indicates DN 
when Nose Gear down 


@ Му holds position 


(5) REACQ and PSP 
reconfig procedures 
are flight specific. If 
read, procedures can 
be found in payload or 
ISS specific books 


(6) FSM caused by 
Antenna miscompare 


OIU 1 interfaces 
with PSP 1 for 
commanding 


Manf status not 
automatically declared 
closed. Jet fail-offs 
may occur when 
commanded 


Do not reconfig 
for reg switch or 
l'CNCT procedures 


GO) Htr Cntir 2 


remains 


MAL/ALL/GEN J 


EPS SSR-56 


BUS LOSS: MNC ALC3 


ACTIONS 


(L1) 

• FLASH EVAP CNTLR PRI 
А – OFF 

• FLASH EVAP CNTLR PRI 
B(SEC) — ON (If read) 

«ТОР ЕУАР НТК NOZ R- 
A AUTO 


If HI LOAD EVAP enabled: 
* HI LOAD DUCT HTR - 
A(B) 


(L2) 
* FLASH EVAP FDLN HTR B 
SPLY-2 


Refer to OMS/RCS Slide 
Rule for bus loss info 
2 |Reconfig following vlv(s) only 
if leak isolation reqd: 
(O7) 
e AFT R RCS He PRESS B 
° L RCS He PRESS B 


GNC 23 RCS 


e Reprioritize L,R Manf 3,4 
Jets to first priority: DES 
INH twice all other jets; 
highest priority first, then 
next highest, etc 

e Set aft pod(s) PRI JET FAIL 
LIMIT to 6 


(R2) 
* BLR CNTLR/HTR 2 - B 
. 3-A 


(A12) 

APU HTR TK/FU LN/H2O 
4|• SYS 2A - AUTO 

e — 2B-OFF 
4e» ЗА-ОҒҒ 

e . 8B- AUTO 

APU HTR GAS GEN/FUEL 
4|e PUMP 2 А AUTO 
3-BAUTO 
APU HTR LUBE OIL 
e LINE 2 - A AUTO 
. 3 -B AUTO 
HYD CIRC 


Prior to using R OMS: 
(08) 


(Continued) 


09/26/08 


= 


Ww 


со 


= 


EQUIP/FUNCTION LOST 


FES Cntlr Pri A 


Topping Evap R Noz Htr B 
Hi Load Duct Noz Htr C 


FES H20 Fdin B Htrs 1 (all 
except Mid 2) 


Aft R RCS He Pr Isol B man 
OP capability 

Aft L RCS He Press Isol B 
СРС Спі, man CL 
capability 


Aft RCS L,R Jet 3,4 Htrs 


APU/HYD Bir Cntlr/Htr 2A 
3B 


APU 2 Tk/Fu Ln Htr B 

APU 3 Tk/Fu Ln Htr A 

APU 2 GG/FU Pump Htr B 
3 GG/FU Pump Htr A 


APU 2 Lube Oil Ln Htr B 
3 Lube Oil Ln Htr A 


Circ Pump 2 MNC pwr 
3 MNC pwr 


R OMS GN2 Press VIv ОР 
TM 
R OMS Eng Pr VIv Coil 1 


R OMS He Pr Isol B GPC 
Cntl 


MPS/TVC Hyd Sys 3 Isol Cntl 


(Continued) 
7-188 


CREW INDICATIONS 


(R4) 

1|HYD BK ISOL VLV 3 

tb — OP 

1|HYD MPS/TVC ISOL VLV 
SYS 3tb - CL 


(O7) 

1|AFT L RCS He PRESS B 

tb — bp 

1|AFT L,R RCS MANF ISOL 5 
(two) tb — bp 


(FSMs) 
RCS PWR FAIL 


If cooling by FES only: 
C/W FREON LOOP 
It — on 
'888 EVAP OUT T1' 
“588 EVAP OUT T2 


(F7) 
If APUS active and using BLR 
CNTLR/HTR 2А or ЭВ: 
C/W APU TEMP It — on 
after ~2 min 


NOTES 


@ М\у holds position 


Do not reconfig 
for reg switch or 
l'CNCT procedures 


(3) HYD H2O Bir and 
Tk Htrs are still 
operative, but GN2 
SOV fails open and 
steam vent htr and 
spray logic are 
disabled. Alternate 
controller must be 
selected 


® 


к! TIME !, 
CRITICAL 


1 

Кылыш js = 
If not done within 
20 min, may freeze 
N2H4 and lose APU. 
However, SM ALERT 
occurs above freezing 
temp 


G) Lost TM: 


GNC SYS SUMM 2 

R OMS N2 P VLV 

If Eng — 
ARM/PRESS, 
assume vlv OP 


Unable to confirm 
redundant coils 


Maintains He Isol 
redundancy 


Му normally 


closed. Man cntl 
remains 


MAL/ALL/GEN J 


EPS SSR-56 (Cont) 


BUS LOSS: MNC ALC3 


ACTIONS 


If reqd during entry 
(< 120K ft): 

(L1) 

e NH3 CNTLR A — PRI/GPC 
If reqd for Post Rollout: 

e NH3 CNTLR B — SEC/ON 


If NH3 CNTLR A(B) — SEC/ 
ON reqd, then: 

(L1) 

e H2O PUMP LOOP 1,2 
(two) — ON 

eNFLOW PROP VLV LOOP 

1,2 (two) — ICH 
If applicable: 
e Activate PL H2O LOOP(s) 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 


NONE 


09/26/08 


EQUIP/FUNCTION LOST 


NH3 Sys А Sec Cntlr man 
ON capability 

NH3 Sys B Pri Cntlr and Auto 
Sw over to Sec Cntlr 


R OMS Eng Cntl Viv 1,2 
Coils 1 

OMS Qty Gauging for all R 
OMS Single Engine burns 

R OMS Purge VIv 1,2 

Aft RCS L,R Jet 5 Htr 


Hyd Brake Isol 3 Cntl 
APU 2 Fu Tk VIV B 
3 Fu Tk VIVA 


MPS: 
R Eng He Intercon Outlet 
Viv 
R Eng He Isol A 
L Eng Не Xovr Му 
Manf Repress LO2 Viv 1,2 
Prplt F/D Outbd LO2 Viv 


7-189 


CREW INDICATIONS 


R MPS He reg A < 680 during 
entry (MM303) 


NOTES 


@ Му holds position 


(9) Sys A Pri Спі, 
auto switchover to Sec 
Cntlr remain 


Sys B Sec Cntlr 
man On capability 
remains 


@) Redundant coils 
remain 


(12) VMCC for OMS 
Qtys 


@ 


CAUTION 


No purge. Wait 10 
min between burns 


(12) Viv fails closed. 
Redundant vlv remains 


(15) Viv fails closed 


KD ММ fails closed. 
LO2 Manf will not be 
pressurized with He 
during entry (MM304) 


(17) Viv holds 


position. Loss of 
manual capability to 
inert LO2 manf 


MAL/ALL/GEN J 


EPS SSR-57 


BUS LOSS: MNC FMC3 


ACTIONS 


e Refer to OMS/RCS Slide 
Rule for vlv loss info 


GNC 23 RCS 
Override F4 Manf status to 


ITEM 1 EXEC 
• МАМЕ VLVS 4 OVRD - 
ITEM 43 EXEC 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


(MA73C:A 
* MCA LOGIC MNC FWD 
3- OFF 


EPS SSR-58 
BUS LOSS: MNC MMC2 


ACTIONS 


(MA73C:C) 
1|e cb MCA PWR AC3 30 
MID 2 — op 


For PLBD Ops: 

e OP/CL Drs in man mode, 
MANUAL PLBD CLOSING 
(DEORBIT PREP) 


BUS ISOLATION 


ONLY ON MCC CALL 


PERFORM 


(МА7ЗС:А 
• MCA LOGIC MNC 
MID 2- OFF 


09/26/08 


N 


N =a 


a + о 


NO 


EQUIP/FUNCTION LOST 


-Z Star Trkr Dr Sys 2 OP/CL 
capability 
R ADP Deploy Mtr 1 
Disc 1 


MNC FMC3 Bus pwr 
R ADP Htr Спїїг 1 
LH Vent 1,2 Mtr 1 


EQUIP/FUNCTION LOST 


Stbd Rad Lat 7-12 Mtr 2 
Limit sw 

Port Rad Dpy/Sto Mtr 1 Limit 
sw 

Stbd Rad Dpy/Sto Mtr 2 


PLBD: 
C/L Lat 1-4 Mtr 2 
5-8 Mtr 2 
Port Aft Blkhd Lat Mtr 2 


MNC MMC2 Bus pwr 


LH Vents 3 Mtr 1 
6 Mtr 2 


Ku Ant Dpy/Sto Mtr 1 
limit sw 

Redundant Ku-Band Xmit 
Enable 

Redundant Boom Stow 
Enable ІІ Excitation Signal 


RMS: 


Port Aft MRL Mtr 1 
Stbd Mid MRL Mtr 2 


7-190 


CREW INDICATIONS 


(FSM) 
RM DLMA MANF 


(08) 

FWD RCS ТК ISOL 1/2 
tb — bp 

FWD RCS MANF ISOL 4 
tb — bp 

R ADP deploy time incr from 
15 to 30 sec 


STAR TRKR DR POS -Z 
OP/CL time incr from 
8 to 16 sec 


CREW INDICATIONS 


(R13L) 

RAD CNTL PORT tb — bp 

If STBD RAD pnl deployed: 
RAD CNTL STBD tb — bp 


SM (BFS SM 63) PL BAY 
DOORS 


Ifin AUTO OP/CL for PLBDs, 
sequence terminates 
immediately and msg (563) 
PBD CONFIG' 


During MAN PLBD OP/CL, 
single mtr run time noted on 
actuators listed at left 


(A8L) 
PORT RMS: 
DPY/STO tb — bp 
RETEN LAT tb — bp 
R-F-L AFT tb — bp 


SM 94 PDRS CONTROL 


PORT RMS Indications lost: 
MPM Mtr 1 STO/DPY 
Fwd MRL Mtr 2 

LAT/REL/RDY 
Aft MRL Mtr 1 
LAT/REL/RDY 


STBD RMS Indications lost: 
MPM Mtr 2 STO/DPY 
Mid MRL Mtr 2 
LAT/REL/RDY 


NOTES 


@ М\у holds position 
@ Mtr 2 remains 


(3) Htr Cntir 2 


remains 


NOTES 


(1) ҥАСЗ MMC2 cb 
not opened, Lat Mtr 2 
of Stbd Lat 7-12 
Actuator continues to 
run until Sys B Lat Cntl 
sw placed to OFF 


Mtr 1 will continue 
to drive until Sys B 
Cntl sw is taken to 
OFF 


(3) with an 
inoperative limit switch, 
mtr will continue to run 
until stow sw returned 
to gnd 


(2) Redundant sig 
(MNB) enables 
Ku-Band Xmit 


(5) MNB MMC4 pwr 
remains to supply pwr 
to Boom Stow Enable 
II Signal for Stow mtrs 


Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


Single mtr time. 
One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


MAL/ALL/GEN J 


EPS SSR-59 
BUS LOSS: MNC MMC4 


ACTIONS 


(MA73C:D) 
1|% cb MCA PWR AC3 30 
MID 4 — op 


For PLBD ops: 

e OP/CL Drs in man mode, 
MANUAL PLBD CLOSING 
(DEORBIT PREP) 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 

) 


(MA73C:B 


• MCA LOGIC MNC 
MID 4 — OFF 
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= 


N 


RWW 


EQUIP/FUNCTION LOST 


Port Rad Lat 7-12 Mtr 2 Limit 
sw 

Port Rad Dpy/Sto Mtr 2 

Stbd Rad Dpy/Sto Mtr 1 Limit 
sw 


PLBD: 
C/L Lat 9-12 Mtr 2 
13-16 Mtr 1 
Stbd Aft Bkhd Lat Mtr 1 
Port Door Mtr 1 
Stbd Door Mtr 2 CL Limit sw 


MNC MMC 4 Bus pwr 


RH Vent 5 Mtr 2 
3 Mtr 2 


RMS: 
Port MPM Mtr 1 
Stbd MPM Mtr 2 
Port Fwd MRL Mtr 2 
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CREW INDICATIONS 


(R13L) 

RAD CNTL STBD tb — bp 

If PORT RAD рпі deployed: 
RAD CNTL PORT tb — bp 


SM (BFS SM 63) PL BAY 
DOORs 


Ifin AUTO OP/CL for PLBDs, 
sequence terminates 
immediately and msg (563) 
PBD CONFIG' 


During MAN PLBD OP/CL, 
single mtr run time noted on 
actuators listed at left 


(A8L) 
STARBOARD RMS: 
DPY/STO tb — bp 


SM 94 PDRS CONTROL 


PORT RMS Indications lost: 
Fwd MRL Mtr 2 
LAT/REL/RDY 


NOTES 


(1) If AC3 ММСА cb 
not opened, Lat Mtr 2 
of Port Lat 7-12 
Actuator continues to 
run until Sys B Lat 
Control sw placed to 
OFF 


Mtr 1 will continue 
to drive until Sys A 
Cntl sw is taken to 
OFF 


Single mtr time. 
One failure away from 
EVA to stow MPM or 
from RMS/OBSS 
jettison 


(2) Single mtr time. 
One failure away from 


loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 
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EPS SSR-60 


BUS LOSS: ММС AMC3 


ACTIONS 
NONE 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 

) 


(MA73C:B 


* MCA LOGIC MNC 
AFT 3- OFF 


= 


09/26/08 


EQUIP/FUNCTION LOST 
RH Vents 8,9 Mtr 1 


CREW INDICATIONS 
NONE 


MNC AMC3 Bus pwr 


ET Door Mtrs: 

C/L Lat Actr 2 Mtr 2 GPC 
Cntl 

L Dr Closure Mtr 2 GPC CL 
capability 

R Dr Closure Mtr 1 GPC CL 
capability 

R Dr Uplock Lat Mtr 1 GPC 
Lat capability 


AC pwr removal capability via 
Limit sw for ET Dr Mtrs: 
C/L Lat Actr 2 Mtr 2 
L Dr closure Mtr 2 
R Dr closure Mtr 1 
Uplock Mtr 1 
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NOTES 


@ Redundant mtrs 
remain 


MAL/ALL/GEN J 


EPS SSR-61 


BUS LOSS: MNC R14 


ACTIONS 


(C3) 
* AUD CTR - 1 


(AW18D) 
e AIRLK AUD CNTL — 
MIDDECK 


BUS ISOLATION 
ONLY ON MCC CALL, 


• AUD AUD CTR 2 - op 
PS/AIRLK — op 


• CNTL BUS АВ1/2/3- op 


3|cb PALLET/DSC 
e 2A — op (EDO) 
e 3B/4A — op (EDO) 


(R14:E) 

e cb MNC MS FLOOD - op 
* MDU CDR 1 PWR — OFF 
e MDU PLT 2 PWR - OFF 
• МОО AFD 1 PWR - OFF 
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EQUIP/FUNCTION LOST 
Audio Center 2 


A/L ATU, EMU CCU 1,2 
PS ATU, CCU 


MDU CDR 1 
MDU PLT 2 
MDU AFD 1 


UHF redundant pwr 

GCIL redundant pwr 

MDM cmds to CCTV Sys 

MNC pwr for CNTL AB1,AB2 
AB3 


Ku Comm Sig Proc 
SSOR EVA STRG 2 


Fit, Middeck TV Camrs, 
VFMs 

TV B Camr/Pan-Tilt 

TV B Camr Htr 

TV В Pan-Tilt Htr and Шит 


MS Floodlt 
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CREW INDICATIONS 


MS Floodlt lost 

Comm via PS ATU lost 
1|If Aud Ctr 2 selected, all 
comm lost 


2|If operating Ku-Band comm, 


no U/L voice 
(F6) 
MDU CDR 1 blanks 
(F8) 
MDU PLT 2 blanks 


(AFT) 
MDU AFD 1 blanks 


NOTES 


(D If AUD CTR2 
selected, all intercom, 
А/С, recorded voice 
lost until AUD CTR 1 
selected 


Ku comm function 
lost. RDR function OK 


Redundant pwr 
source remains for 
equipment 


MAL/ALL/GEN J 
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EPS SSR-62 


BUS LOSS: MNC O16RJD 


ACTIONS 
NONE 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 


NONE 


EPS SSR-63 


= 


EQUIP/FUNCTION LOST 


ON Спі of RCS F4 Manf 
Drivers (F4D,F4R) 


BUS LOSS: MNC 016 


ACTIONS 


(R1) 
° BUS TIE MNB – ON 
(tb-ON) 


(06) 
• ANNUN BUS SEL АСА 
2/3 – MNB 


(F6,F8) 

e HSI SEL SOURCE - other 
than MLS, (OV103,4) 
TACAN 3 or (OV105) GPS 3 


(AGU) 
• ANNUN BUS SEL - ММВ 


(O14:D) 

cb MNA 

e (OV103) GPS PRE AMPL 
UC - cl 

e (OV103) GPS PRE AMPL 
LC - d 


(A13) 

* (OV103) GPS PRE AMPL 
UC - MNA 

* (OV103) GPS PRE AMPL 
LC - MNA 
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N 


N 


EQUIP/FUNCTION LOST 


ACA 2/3 MNC pwr 


MLS 3 
(ОУ103,4) TACAN 3 
(OV105) GPS 3 


ACA 4/5 MNC pwr 
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CREW INDICATIONS 


CREW INDICATIONS 


(FSMs) 

ВСЕ STRG З АРТА (3В) 
4 АРТА (3,8) 
3MLS (3) 


(ОЗ) 
RCS/OMS Prplt Qty Gauge 
blanks 


(L2) 
3|O2 EMER tb — bp 
CAB RELIEF B tb — bp 


Time stops updating 


(LIGHTS LOST) 
R Seat/Ctr Cnsl Floodlts 
If ACA 2/3 — MNC, lights 
lost: 
(C3) 
DAP lights left three 
columns ALL 
(F6/F8) 
Landing Gear 
ARM/DOWN 
(F3) 
NWS FAIL It 
(L1) 
Smoke detection fire 
suppression ALL 
MO29J MIC KEY 


If ACA 4/5 — ММС, lights 

lost: 

(A6U) 

DAP lights ALL 

(A7U) 

Video input, output, 
Gamma, ALC 

A2 MIC KEY 


NOTES 


@ F4 Manf Drivers 
lost if both F3 Driver 
sw and F4 Driver sw 
OFF when bus failed. 
F1 Driver sw now 
controls pwr to F3 
Manf Drivers 


NOTES 


O ЕС2 only опе 
failure away (loss of 


ESS2CA) from inability 
to bus tie 


ACAs recovered 
by switching to 
alternate pwr 


(з) If EMER O2 
Mission Kit not flown, 
cb is opened 
prelaunch 


MAL/ALL/GEN J 


EPS SSR-63 (Cont) 


BUS LOSS: MNC 016 


ACTIONS 


Pre-seat ingress for entry, 
e Discharge handheld fire ext 
into AV BAY 2 


BUS ISOLATION 


e R SEAT/CTR CNSL 
FLOOD - OFF 


(016:В) 
cb ММС 
4|• OI SIG CONDR ОМЗ 


p 
e OI MDM OF 3/4 B — ор 
• ММВ CONTR - ор 
e AUX TIMING BUFF - op 


* (OV103,4) TACAN 3 - op 

e SMOKE DETN CAB - op 

• SMOKE DETN BAY 
1A/2B — op 

e UTIL PWR A11/A15/ 
MO30F — op 

e FIRE SUPP BAY 2 — op 

e FLOOD R CTR - op 

e ANNUN FWD ACA 2/3 — 
op 

* ANNUN AFT ACA 4/5 — op 

e CRYO O2 HTR TK1 
SNSR 2 - op 

e CRYO O2 НТК TK2 
SNSR 1 — op 


3 


e DDU R, AFT (two) — op 

• RCS/OMS PRPLT QTY 
GAUGE - op 

e DRAG CHUTE SYS 1- 


op 
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EQUIP/FUNCTION LOST CREW INDICATIONS 


Av Bay 2 Agent discharge 
capability 


R Seat/Ctr Cnsl Floodlts 


Orbiter Timing Buffer 


Tacan 3 

Cabin Smoke Detector 

Av Bay 1 Smoke Detector A 
2 Smoke Detector B 

MNC Utility pwr 


Cryo O2 Tk1 Htr Current 
Snsr 2 

Cryo O2 Tk2 Htr Current 
Snsr 1 


H20 Alternate Press Viv 
Emer О2 Sply Viv 
Cabin Relief Viv B 


ADTA 3,4 


R,Aft DDU MNC pwr 
RCS/OMS Prplt Qty Gauge 


Drag Chute, CDR Arm 
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NOTES 


(3) If EMER O2 
Mission Kit not flown, 
cb is opened 
prelaunch 


(4) Redundant pwr 
remains 


(5) L.R L+ DK smoke 
detectors remain 


(6) Current Snsr 1 
remains 


@ Current Snsr 2 
remains 


(в) Viv remains 


closed 
(э) М\у holds position 


\MCC for total 
OMS Qtys. Aft Qtys 
are found on 

GNC SYS SUMM 2 


07 PLT Arm remains 


MAL/ALL/GEN J 


EPS SSR-64 


BUS LOSS: MNC R1A1 


ACTIONS 
NONE 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 


EPS SSR-65 


1 
2 


EQUIP/FUNCTION LOST 


MNC pwr to CNTLBC1,2,3 
and CNTLCA1,2,3 

MNC pwr to ESS1BC, 
ESS2CA 


BUS LOSS: MNC A14 


ACTIONS 


GNC 23 RCS 


e Reprioritize Fwd Manf 4 jets 
to first priority: Des INH 
twice all other jets, highest 
priority first, then next 
highest priority, etc 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


EPS SSR-66 


EQUIP/FUNCTION LOST 


Fwd RCS Jet 4,5 Htrs 


BUS LOSS: MNC ML86B 


ACTIONS 


(PLT SEAT PNL) 
* PLT SEAT PWR BUS 
SEL - AC2 (up) 


(CDR SEAT PNL) 
* CDR SEAT PWR BUS 
SEL - AC2 (up) 


If Supply H2O Dump reqd: 

For TK A and/or TK B 

e Perform SUPPLY WATER 
DUMP USING FES 
(ORB OPS, ECLS), using 
FLASH EVAP CNTLR 
PRI A 

For TK C and/or TK D 

e Perform SUPPLY WATER 
DUMP USING FES (ORB 
OPS, ECLS), using FLASH 
EVAP CNTLR PRI B 


(ML86B:C) 

• cb MNA(MNB) EXT ARLK 
HTR LINE ZN1 — cl 

• cb MNA(MNB) EXT ARLK 
HTR LINE ZN2 — cl 
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со 


EQUIP/FUNCTION LOST 


CDR Seat Adj via AC3 pwr 


PLT Seat Adj via AC3 pwr 


Supply Н2О: 
Dump Мі Спі 
Noz Htr 
Xovr Viv Cntl 


Ext АЛ. H2O Line Htrs MNC 
pwr 
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CREW INDICATIONS 


CREW INDICATIONS 


CREW INDICATIONS 


(AW82D) 
1|EMU 1 H20 SPLY tb — CL 
WASTE tb — CL 


(R11L) 

SPLY Н2О 
TKA OUTLET tb — bp 
DUMP VLV tb — bp 
XOVR VLV tb — bp 
GALLEY SPLY VLV 

tb — bp 

TKC INLET tb — bp 


(LIGHTS LOST) 
Middeck Floodlts 3,4,5,7 
Bunk Floodlts 1/3 
Airlock Floodlt 4 
MO13Q Pnl It 1 

TA Floodlt 4 


NOTES 


@ Cntl Buses 


remain pwrd 


@ ESS1BC and 
ESS2CA remain pwrd 


NOTES 


NOTES 


@ М\у holds position 


(2) it SPLY H2O 
DUMP VLV ENA/NOZ 
HTR — OFF, tb 

unpwrd and already bp 


(3) MNAMNB line 
htrs remain 


MAL/ALL/GEN J 


EPS SSR-66 (Cont) 


BUS LOSS: MNC ML86B 


(ML86B:F) 
cb MNC FLOODS 

• MIDDECK 5/7 — op 

e MIDDECK 3/4/MO13Q - 


e O2 НТК TK4 SNSR 2 - ор 
e O2 НТК TKS SNSR 2 - ор 


(ML86B:C) 
e cb MNC EXT ARLK НТВ 


LINE ZN1 — op 
ecb MNC EXT ARLK HTR 
LINE ZN2 – op 
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EQUIP/FUNCTION LOST 


Galley H2O Sply Мм Cntl 


Sply H2O Tk C In Viv Cntl 
Tk A Out VIv Cntl 
Dump Noz Htr 


Ku-BD Jettison Sys B 
RMS/OBSS 
Jett/Guil Sys B 


EMU 1 Waste Н2О Мм Спі 
Sply Н2О Мм Cntl 


TA Floodlt 4 


Middeck Floodlts 3,4,5,7 
MO13Q Pnl It 1 

Bunk Floodlts 1/3 

Airlk Floodlt 4 


Cryo O2 Tk4 
Current Snsr 2 
Cryo O2 Tk5 Current Snsr 2 


Ext A/L H20 Line Htrs MNC 
pwr 
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CREW INDICATIONS 


NOTES 


@ М\у holds position 
(3) MNAMNB line 
htrs remain 


@ Sys A remains 


@ One failure away 
from loss of jettison 
capability 

@ Current Snsr 1 
remains 


MAL/ALL/GEN J 


EPS ESS 
SSR 70-95 


EPS ESS 
SSR 70-95 


1 
4 


12 


13 


15 


EPS SSR-70 


BUS LOSS: ESS1BC DA1 


ACTIONS 
e Perform FC1 SHUTDN 
(EC SHUTDN 
Cue Card), then: 


(R1) 

«РІ CAB - ММВ 
(05) 

e LAUD CNTL- R 
(Об) 

* MTU - OSC 2 


If add'l По reqd: 
(C3) 
e EMERLTG - ON/OFF 


(R1) 

e O2,H2 TK2 HTRS A,B 
(four) - OFF 

e O2,H2 TK1,3 HTRS A 
(four) - AUTO 

e O2,H2 MAN VLV TK2 
(two) — OP 

(A11) 

e O2,H2 TK4 HTRS A,B 
(four) — OFF (refer to EPS, 
7.6 CRYO TABLE A for 
nomenclature) 


If GPC 1 or 4 dump reqd, 
attempt S/W dump in RUN 


To release crewmember from 
constant monitoring 
requirement: 


CONTINGENCY POWER 


CONTINGENCY POWER 
(IFM) is completed 

(R13U) 

e C/W PARAM SEL tw 
(three) — 010, 030, 060, 080 

e CW PARAM - INH 

° MEM - CLEAR 

e C/W PARAM SEL tw 
(three) — > 119 


When reqd: 

e For FC1, perform FUEL 
CELL PURGE — MANUAL 
(ORB OPS, EPS) 


(Continued) 
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EQUIP/FUNCTION LOST 


FC1 Controller and Pumps 
ЕСІ Reac Viv Спі via pnl 
R1 sw 


MNA pwr to CABPL 1,2,3 
buses 


L Audio pwr 


MTU Pwr Sply A/Osc 1 


L Glareshield Floodlts via pnl 
O6 sw 


Cryo O2,H2 Tk1 Manf Viv 
Cntl 

Cryo Tk1 O2,H2 Htrs Auto 
ops if O2,H2 Tk2 Htrs A(B) 
in Auto 

Cryo Tk2 O2,H2 Htrs Auto 
ops 


Cryo Tk3 Htrs in Auto ops if 
Tk4 in Auto 
Cryo Tk4 Htrs Auto ops 


Cryo Tk3 O2,H2 Htrs Auto 
ops if O2,H2 Tk4 Htrs A(B) 
in AUTO 

Cryo Tk4 O2,H2 Htrs Auto 
ops 

GPC Mode sw Halt Contacts 
for GPCs 1,4 (pnl O6) 

GPC Output sw Terminate 
capability for GPCs 1,4 


FC1 Auto purge capability 


If SSPTS: 
OPCU 1 Voltage Adjust 
Capability via switch 


(Continued) 
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11 


(Includes all ESS1BC sub-buses) 


CREW INDICATIONS 


2|MASTER ALARM 
Light/Tone — on 


L Audio lost 
L Girshid Floodit lost 


(F7) 

6|No C/W Its 

Two of four bulbs in MA Its 
not It 

SM ALERT Light/Tone — on 


(R1) 
7|FC/MN BUS A tb — OFF 
7|MN BUS TIE A tb — OFF 
9|INV/AC BUS 1 tb — OFF 
4|O2 MANF VLV TK1 tb — CL 
4|H2 MANF VLV TK1 tb — CL 
4|FC1 REAC (two) tb — CL 
FC1 RDY tb — bp 
FC1 COOL PUMP AP 

tb — bp 


(FSMs) 
S67 ESS BUS V 1BC 
S69 FC PUMP 1 

S69 FC REAC 1 

S68 O2 MANF VLV 
S68 H2 MANF VLV 
S68 O2 CNTL P 2,4 
S68 H2 CNTL P 2,4 
S69 FC H2 PUMP 1 


7|it SSPTS: 
(A15) 
PTU 1 tb — OFF 


(Continued) 


NOTES (Cont) 


(13) Until IFM cables 
installed: 

8) Loss of ESS2CA DA2 
would not generate aural 
alarm so that Fuel Cell 2 
could be safed within 9 min. 
FSM should be closely 
monitored. 

b) Loss of C/W B system 
would not be annunciated 
and subsequent orbiter 
problems would not trigger 
aural alarm 


IFM procedure 
recovers C/W A system by 
providing pwr source, 
which bypasses failed 
ESS1BC DA1 bus 


(13) Inhibits Primary C/W for 
O2 and H2 Tk 2 and 4 
Control Pressure 


Caused by loss of 


purge vlv sw position TM 


(17) OPCU 1 Voltage Adjust 
Capability still exists via 
MCC CMDs 


NOTES 
s1 TIME 1, 
! CRITICAL! 


FC1 must be shut 
down within 9 min to 
avoid potentially 
hazardous condition 


No intercom, A/G, 
or recorded voice from 
CDR ATU. When L 
AUD CNTL switched 
to RIGHT, only listen 
capability restored 


(3) FC/MN BUS A 
and MN BUS TIEA 
sws work, but tbs are 
lost 


(2) Мм holds 
position, but tb and sw 
lost. Redundant Reac 
Vlv Close Спї on рп! 
C3 remains 


(5) Pwrs PL Timing 
Buffer, VTR, and one 
string of OBSS power 
while attached to 
SRMS 


© Retain backup 
C/W thru Sys B. Ref 
C/W MAL 4.1b [5 | for 
C/W capabilities lost. 
Only two of four bulbs 
lit in MA It 


(T) Switch works but 
tb lost 


Flood Its available 
via EMER LTG 
(C3,ML18F) 


AC1 remains 
pwrd, but tb lost. 
INV/AC BUS 1 sw 
inop. INV PWR 1 sw 
also inop 


Му holds 


position, but tb and sw 
lost 


(11) ЕСІ Coolant 
Pump АР tb lost 


(12) Unable to HALT 
or terminate GPC, IPL 
GPC, or perform 
HISAM dump. Do not 
pwr off GPCs 1 or 4 
since they must be 
transitioned thru HALT 
to force RUN state 


MAL/ALL/GEN J 


EPS SSR-70 (Cont) 


BUS LOSS: ESS1BC DA1 


e CRYO CNTLR O2,H2 TK2 
(two) - o 

* CRYO QTY O2,H2 TK2 
(two) — op 


* FLOOD AIRLK 2 — op 
e FLOOD TNL ADAPT 1 — 


op 

e CRYO CNTLR O2,H2 TK4 
(two) — op 

e CRYO QTY O2,H2 TK4 
(two) — op 


• (OV105) GPS 1 РКЕ AMPL 
UPPER - OFF 

• (OV105) GPS 1 PRE AMPL 
LOWER - OFF 


(O14:D) 

cb MNA 

e (OV105) GPS 1 PRE AMPL 
UPPER - op 

e (OV105) GPS 1 PRE AMPL 
LOWER - op 
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EQUIP/FUNCTION LOST 


Pri C/W Sys, Annun pnl F7 
AC1 Bus Snsr 


Cryo O2, H2 Tk2 Htrs Auto 
ops 
Cryo O2,H2 Tk2 Qty Xdcrs 


Airlock Floodlt 2 
Тпі Adapt Floodlt 1 


Cryo O2, H2 Tk4 Htrs Auto 
ops 
Cryo O2,H2 Tk4 Qty Xdcrs 


Cryo Tk2,Tk4 Htr Snsr Test/ 
Reset sw 


AC1 Inverters: 
Input DC pwr Cntl 
INV/AC Bus Спїї 
ESS pwr to ЕСІ MN BUSA 
and MN BUS TIE A pwr 
contactor cntl 
Capability to switch to MADS 
Redr Trk Seq 2 
AUX PL A BUS 
LG Arm/Dn Reset capability 
(OV103,4) TACAN 1 Auto 
Self-Test 


APU 1 Fu Tk VIVA 


(OV105) GPS 1 
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CREW INDICATIONS 

(F9) 

ESS 1BC DC VOLTS - OSL 
SM 67 ELECTRIC 

ESS 1BC VOLTS « 20 

(02) 

CRYO O2,H2 TK2,4 QTY 
METER (four) — 096 


Airlock Floodlt 2 lost 
Tni Adapt Floodlt 1 lost 


NOTES 


FC/MN BUS A 
and MN BUS TIEA 
sws work, but tbs are 
lost 


G) Retain backup 
C/W thru Sys B. Ref 
C/W MAL 4.1b [5 | for 
C/W capabilities lost. 
Only two of four bulbs 
lit in MA It 


Disables AC1 
AUTO TRIP. AC1 
Voltage and OVLD c/w 
lost 


(9) АС1 inverters 
and buses remain 
pwrd, but sws and tb 
lost. INV/AC BUS 1 
sw inop. INV PWR 1 
sw also inop 


60) Viv closes. 
Redundant viv B 
remains 


MAL/ALL/GEN J 


EPS SSR-71 
BUS LOSS: ESS1BC FP&LC1 


ACTIONS 


NONE 
BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 


NONE 


EPS SSR-72 


= 


EQUIP/FUNCTION LOST 


AC1 Inverters Input DC pwr 
Спїї 


Capability to switch to MADS 
Redr Trk Seq 2 


BUS LOSS: ESS1BC МРС1 


ACTIONS 


1|% Perform FC1 SHUTDN 
2| (EC SHUTDN Cue Card) 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 


NONE 
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EQUIP/FUNCTION LOST 


FC1 Controller and Pumps 
ЕСІ Reac Viv Спі via pnl 
R1 sw 


Cryo O2,H2 Tk1 Manf Му 
Cntl 
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CREW INDICATIONS 


(R1) 
1|INV PWR 1 tb - OFF 


CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 


(F7) 

2|C/W FC REAC It 

C/W FC PUMP It 

SM ALERT Light/Tone 


(R1) 

2|O2 MANF VLV TK1 tb — CL 
2|H2 MANF VLV TK1 tb — CL 
2|FC1 REAC (two) tb — CL 
FC1 RDY tb — bp 

3|FC1 COOL PUMP AP 

tb — bp 


(FSMs) 
S68 H2 MANF VLV 
S68 O2 MANF VLV 
S69 FC PUMP 1 
21869 FC REAC 1 
S69 FC H2 PUMP 1 


pwrd, but tb and sw 


FC1 must be shut 
down within 9 min to 
avoid potentially 
hazardous condition 


(2) Мм holds 
position, but tb and sw 
lost. Redundant Reac 
М Close Спі on рп! 
C3 remains 


(3) ЕСІ Coolant 
Pump АР tb lost 


NOTES 


Inverters remain 


NOTES 


1 TIME ty, 


MAL/ALL/GEN J 


EPS SSR-73 


BUS LOSS: ESS1BC ML86B 


ACTIONS 


(A11) 
e CRYO ТКА HTR O2,H2 AB 
(four) — OFF 


(R13U) 
1|e C/W PARAM SEL tw 
(three) — 030, 080 
• СЛУ PARAM - INH 
e | MEM- CLEAR 


• CW PARAM SEL tw 
(three) – > 119 


BUS ISOLATION 
ONLY ON MCC CALL, 


e FLOOD AIRLK 2 — op 
e FLOOD TNL ADAPT 1- 


op 

e CRYO CNTLR O2,H2 TK4 
(two) - o 

e CRYO QTY O2,H2 TK4 
(two) — op 
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EQUIP/FUNCTION LOST 


Cryo Tk3 O2,H2 Htrs Auto 
ops if O2,H2 Tk4 Htrs A(B) 
in Auto 

Cryo Tk4 O2,H2 Htrs Auto 
ops 


Airlk Floodlt 2 
TA Floodlt 1 


Cryo O2,H2 Tk4 Qty Xdcrs 


7-201 


CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 

(F7) 

C/W O2 PRESS It 

C/W H2 PRESS It 


(FSMs) 

S68 H2 CNTLP 4 

S68 O2 CNTLP 4 

(02) 

СКҮО О2,Н2 ОТҮ ТК4 
meters (two) = 0% 


Airlk Floodlt 2 lost 
TA Floodlt 1 


NOTES 


@ Inhibits Primary 
C/W for O2 and H2 Tk 4 


Control Pressure 


MAL/ALL/GEN J 


1 


3|If GPC 1 or 4 dump reqd, 


EPS SSR-74 
BUS LOSS: ESS1BC FD 


ACTIONS 


e Perform FC1 SHUTDN 
(ЕС SHUTDN Cue Card), 
then: 


(R1 
«РІ CAB - MNB 


attempt S/W dump in RUN 


When reqd: 

e For FC1, perform FUEL 
CELL PURGE - MANUAL 
(ORB OPS, EPS) 


(R1) 
° O2,H2 TK3 HTR A (two) — 
AUTO 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 


NONE 


09/26/08 


= 


N 


со 


wo 


a 


о 


EN] 


EQUIP/FUNCTION LOST 
FC1 Controller and Pumps 


MNA pwr to CABPL 1,2,3 
Buses 


GPC Mode sw Halt Contacts 
for GPCs 1,4 (pnl O6) 

GPC Output sw Terminate 
capability for GPCs 1,4 (pnl 
O6) 


FC1 Auto purge capability 


OIU 1 MNA pwr 


AUX PL A Bus pwr 
AC1 Inverters: 

Input DC Pwr Cntl 
Inv/AC Bus Cntl 
Cryo O2 Tk2,4 Htr Snsr 

Test/Reset sw 


(OV103,4) TACAN 1 Auto 
Self-Test 


If SSPTS: 
OPCU 1 Voltage Adjust 
Capability via switch 


7-202 


CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 

(F7) 

C/W FC PUMP It 

(R1) 

ЕСІ RDY tb — bp 

4|ЕС1 COOL PUMP AP 
tb — bp 

(FSMs) 

S69 FC H2 PUMP 1 

S69 FC PUMP 1 

(F9) 

ESS 1BC DC VOLTS - OSL 


SM 67 ELECTRIC 
ESS1BC Volts 25-32V 


NOTES 


x! l% 


FC1 must be shut 
down within 9 min to 
avoid potentially 
hazardous condition 


(2) Pwrs PL Timing 
Buffer and ОШ 1 (if 
flown). OIU 1 
redundant pwr MNB 
MPC2 via CAB PL3 


(3) Unable to HALT 
or terminate GPC, IPL 
СРС, or perform 
HISAM dump. Do not 
pwr off GPCs 1 or 4 
since they must be 
transitioned through 
HALT to force RUN 
state 


(4) FC1 Coolant 
Pump AP tb lost 


(5) Caused by loss of 
purge vlv sw position 
ТМ 


(6) OIU 1 redundant 
pwr MNB MPC2 via 
CAB PL3 


(7) АС1 inverters 
апа buses remain 
pwrd. INV PWR 1 and 
INV/AC BUS 1 
switches and INV 
PWR 1 tb lost 


OPCU 1 Voltage 
Adjust Capability still 


exists via MCC CMDs 


MAL/ALL/GEN J 


EPS SSR-75 


BUS LOSS: ESS1BC O13&R14 


1 


(four) - AUTO 

e O2,H2 TK2 HTRS A,B 
(four) - OFF 

e O2,H2 МАМЕ VLV TK2 
(two) — OP 

If add'l По reqd: 

(C3) 

e EMERLTG - ON/OFF 


5|To release crewmember from 


constant monitoring 
requirement: 

6|» Perform C&W EU 
CONTINGENCY POWER 


7 |Опсе C&W EU 
CONTINGENCY POWER 
(IFM) is completed 


(three) — 010, 060 
e C/W PARAM - INH 
° МЕМ - CLEAR 
e C/W PARAM SEL tw 
(three) — > 119 


(Continued) 


09/26/08 


со 


EQUIP/FUNCTION LOST 
L Audio pwr 
MTU Pwr Sply A/Osc 1 


Cryo Tk1 О2,Н2 Htrs Auto 
ops if O2,H2 Tk2 Htrs A(B) 
in Auto 

Cryo Tk2 O2,H2 Htrs Auto 
ops 


L Glareshield Floodlts via pnl 
O6 sw 


(Continued) 


7-203 


CREW INDICATIONS 


1|MASTER ALARM 
Light/Tone — on 


L Audio lost 
L Girshid Floodit lost 


(F7) 

2|No C/W Its 

Two of four bulbs in MA Its 
not ON 

SM ALERT Light/Tone — on 


(FSMs) 
S68 H2 CNTL P 2 
568 O2 CNTL P 2 


(R1) 

АЙМУ/АС BUS 1 tb — OFF 

(02) 

CRYO O2,H2 QTY TK2 
METER (two) ind — 0% 


NOTES 


O No intercom, A/G, 
or recorded voice from 
CDR ATU. When L 
AUD CNTL switched 
to RIGHT, only listen 
capability is restored 


Ө) Retain BACKUP 
C/W thru Sys B. Ref 
C/W MAL 4.1b for 

C/W capabilities lost. 


Only two of four bulbs 
lit in MA Its 


(3) Floodits available 
via EMER LTG (C3, 
ML18F) 


AC1 bus remains 
pwrd. INV/AC BUS 1 
Sw works, but tb lost 


(5) Until IFM cables 
installed: 

8) Loss of ESS2CA 
DA2 would not 
generate aural alarm 
so that Fuel Cell 2 
could be safed within 9 
min. FSM should be 
closely monitored. 

b) Loss of C/W B 
system would not be 
annunciated and 
subsequent orbiter 
problems would not 
trigger aural alarm 


(6) IFM procedure 
recovers C/W A 
System by providing 
pwr source, which 
bypasses failed 
ESS1BC O13&R14 
bus 


(7) inhibits Primary 
GW for O2 and H2 Tk 2 


Control Pressure 


MAL/ALL/GEN J 


EPS SSR-75 (Cont) 
BUS LOSS: ESS1BC 


ACTIONS 


ONLY ON MCC CALL, 


со № 


e CRYO CNTLR O2,H2 ТК2 
(two) - o 

* CRYO QTY O2,H2 TK2 
(two) — op 


e FLOOD L GLRSHLD - op 
e AUD L — op 


Ko] 


09/26/08 


O13&R14 


EQUIP/FUNCTION LOST CREW INDICATIONS 


Pri C/W Sys, Annun Pnl F7 
AC1 Bus Snsr 


Cryo O2, H2 Tk2 Htrs Auto 
ops 
Cryo O2,H2 Tk2 Qty Xdcrs 


LG ARM/DN Reset capability 


ESS pwr to FC/MN BUS A 
and MN BUS TIE A Pwr 
Contactor Cntl 


7-204 


NOTES 


(2) Retain BACKUP 
C/W thru Sys B. Ref 
C/W MAL 4.1b for 
C/W capabilities lost. 
Only two of four bulbs 
lit in MA Its 


Disables AC1 
Auto Trip. AC1 
Voltage and OVLD 
C/W lost 


(9 Switches and tbs 
still operate 


MAL/ALL/GEN J 


EPS SSR-80 


BUS LOSS: ESS2CA DA2 


ACTIONS 


1|% Perform FC2 SHUTDN 
3| (EC SHUTDN 
4| Cue Card), then: 


e PL CAB - MNA 
AUD CTR -2 


(R1) 
(C3) 
21% 
(09) 
e R AUD CNTL - L 
(O6) 
e MTU - OSC 1 


If add'l По reqd: 


2 


• O2,H2 МАМЕ VLV TK1 
(two) — OP 

e O2,H2 TK1 HTRS А,В 
(four) - OFF 

e O2,H2 TK2,3 HTRS A 
(four) - AUTO 

e 02,H2 TK 2,3 HTRS B 
(four) - OFF 


(A15) 
* O2,H2 TK5 НТВ А,В 
(four) — OFF 


When reqd: 

e Perform FUEL CELL 
PURGE — MANUAL (ORB 
OPS, EPS) 


10|If GPC 2 or 5 dump reqd, 
attempt S/W dump in RUN 


(R13U) 
11|e C/W PARAM SEL tw 
(three) — 000, 040, 050, 090 
• CW PARAM - INH 
° МЕМ - CLEAR 
e C/W PARAM SEL tw 
(three) — > 119 


(Continued) 


09/26/08 


a AS 


N 


N 


N 


со 


10 
10 


EQUIP/FUNCTION LOST 


FC2 Controller and Pumps 
FC2 Reac МІ Cntl via pnl R1 
Sw 


MNB pwr to CABPL 1,2,3 
Buses 


Audio Center 1 
R Audio pwr 


MTU Pwr Sply B/Osc 2 


R Glareshield Floodlts via pnl 
O8 sw 


Cryo O2,H2 Tk2 Manf Viv 
Cntl 

Cryo Tk2 O2,H2 Htrs Auto 
ops if O2,H2 Tk1 Htrs A(B) 
in Auto 

Cryo Tk1 O2,H2 Htrs Auto 
ops 

Pallet Cryo Tk 8,9 Htrs Auto 
ops 


Cryo Tk5 O2, Н2 Htrs Auto 
ops 


All FC Auto Purge capability 


GPC Mode sw Halt Contacts 
for GPCs 2,5 (рп! О6) 

GPC Output sw Terminate 
capability for GPCs 2,5 (рп! 
06) 


If SSPTS: 
OPCU 2 Voltage Adjust 
Capability via switch 


(Continued) 


7-205 


(Includes all ESS2CA sub-buses) 


CREW INDICATIONS 


2|All comm lost via AUD CTR 1 
2|R AUDIO lost 
R Glareshield Floodlt lost 


MASTER ALARM 
Light/Tone — on 


(F7) 

C/W O2 PRESS It — on 

C/W H2 PRESS It — on 

4|C/W FC REAC It — on 

C/W FC PUMP It — on 

6|C/W PRI C/W It — on 

C/W BACKUP C/W ALARM 
It — on 

Two of four bulbs in MA 
Its — inoperative 

SM ALERT It/Tone — on 


(FSMs) 
569 FC PUMP 2 

S69 FC REAC 2 

S67 ESS BUS V 2CA 
S68 O2 CNTL Р1,5 
S68 H2 CNTL P1,5 
S68 H2 MANF VLV 
S68 O2 MANF VLV 
S69 FC H2 PUMP 2 


If SSPTS: 
(A15) 
PTU 2 tb — OFF 


(Continued) 


NOTES 


x! Ix 


FC2 must be shut 
down within 9 min to 
avoid potentially 
hazardous condition 


(2) If Aud Ctr 1 
active, all intercom, 
A/G, and recorded 
voice lost until Aud Ctr 
2 selected. No 
intercom A/G, or 
recorded voice from 
PLT ATU. When R 
AUD CNTL switched 
to LEFT, only listen 
capability restored 


(3) FC/MN BUS B 
and MN BUS TIE B 
SWS work, but tbs lost 


(2) Мм holds 
position, but tb and sw 
lost. Redundant Reac 
М Close Спі on рп! 
C3 remains 


(5) Pwrs PL Timing 
Buffer, VTR, and one 
string of OBSS power 
while attached to 
SRMS 


(6) Retain C/W Sys 
A Alarm tones (Pri & 
B/U) Ref C/W MAL 
4.1a [8] for capabilities 
lost. Only two of four 
bulbs lit in MA It. 
PRIMARY C/W and 
BACKUP C/W ALARM 
Its are not resettable 


(7) Floodits available 
via EMER LTG (C3, 
ML18F) 


Му holds 


position, but tb and sw 
lost 


(э) Caused by loss of 
FC Purge Htr — GPC 
sw position TM pwr 


Unable to HALT 
or terminate GPC, IPL 
GPC, or perform 
HISAM dump. Do not 
pwr-off GPC 2 since it 
must be transitioned 
thru HALT to force 
RUN state. GPC 5 
(BFS) may be pwrd off, 
but pwrd up in STBY 


(11) Inhibits Primary 
CW for O2 and H2 Tk 1 


and 5 Control Pressure 


(2 OPCU 2 Voltage 
Adjust Capability still 


avail via MCC CMDs 


MAL/ALL/GEN J 


EPS SSR-80 (Cont) 


BUS LOSS: ESS2CA DA2 


ACTIONS 


13|То release crewmember from 
constant monitoring 
requirement: 


CONTINGENCY POWER 
(IFM) 


О2,Н2 TK1 (two) — op 
e CRYO QTY О2,Н2 
TK1 (two) — op 


e CRYO CNTLR O2,H2 TK5 
(two) — OP 


* CRYO QTY O2,H2 TK5 
(two) — OP 


e (OV105) GPS 2 PRE AMPL 
UPPER - OFF 

• (OV105) GPS 2 PRE AMPL 
LOWER - OFF 


(015:С) 

“ (OV105) cb MNB GPS 2 
PRE AMPL UPPER - ор 

(015:D) 

* (OV105) cb MNB GPS 2 
PRE AMPL LOWER - op 


09/26/08 


17 
18 


EQUIP/FUNCTION LOST 


C/W Sys B Alarm Tones 
AC2 Bus Snsr 


Cryo О2,Н2 Tk1 Htrs Auto 
ops 
Cryo O2,H2 Tk1 Qty Xdcrs 


Cryo O2,H2 Tk5 Qty Xdcr 


Cryo O2 Tk1 Htr Snsr Test/ 
Reset sw 


Cryo O2 Tk5 Htr Snsr 
Test/ Reset sw 


AUX PL B BUS 

AC2 Inverters: 

Input DC Pwr Cntl 
INV/AC BUS Сп! 

ESS pwr to FC/MN BUS B 
and MN BUS TIE B Pwr 
Contactor Cntl 

MNB/PRIPL and MNC/PRIPL 
pwr-off capability via 
Spacelab Pwr-Kill Signal 


(OV103,4) TACAN 2 Auto 
Self-Test 
APU 2 Fu Tk VIVA 


(ОУ105) GPS 2 


7-206 


CREW INDICATIONS 


(R1) 
3|FC/MN BUS B tb — OFF 
3|MN BUS TIE B tb — OFF 
3|PL PRI MNB tb — OFF 

15|INV/AC BUS 2 tb - OFF 
8|O2 МАМЕ МІУ TK2 tb — CL 
8|Н2 МАМЕ VLV TK2 tb — CL 
8|FC2 REAC (two) tb — CL 

FC2 RDY tb — bp 

16|FC2 COOL PUMP AP 
tb — bp 

(F9) 

ESS2CA DC VOLTS - OSL 


SM 67 ELECTRIC 
ESS2CA Volts « 20 
(02) 


CRYO О2,Н2 QTY TK1 
meters (two) ind - 0% 


NOTES 


(3) FC/MN BUS B 
and MN BUS TIE B 
sws work, but tbs lost 


Му holds 


position, but tb and sw 
lost 


(13) Until IFM cables 
installed: 

a) Loss of ESS1BC 
DA1 would not 
generate aural alarm 
so that Fuel Cell 1 
could be safed within 9 
min. FSM should be 
closely monitored. 

b) Loss of CW A 
system would not be 
annunciated and 
subsequent orbiter 
problems would not 
trigger aural alarm 


IFM procedure 
recovers C/W B 
system by providing 
pwr source, which 
bypasses failed ESS 
2CA DA2 bus 


(5) AC2 Inverters 
and buses remain 
pwrd, but switches and 
tbs lost 


FC2 Coolant 
Pump AP tb lost 


(17) Retain C/W Sys 
A Alarm tones (Pri & 
B/U) Ref C/W MAL 
4.1a [8] for capabilities 
lost. Only lower two of 
four bulbs lit in MA It. 
PRIMARY C/W and 
BACKUP C/W ALARM 
Its are not resettable 


(9) Disables АС2 
AUTO Trip. АС2 
Voltage and OVLD 
C/W lost 


(9) FC3/PRIPL 
pwr-off capability of SL 
not affected. 
MNB/PRIPL sw, 
MNC/PRIPL sw, pnl 
R1 not affected 


Viv closes. 
Redundant vlv B 
remains 


MAL/ALL/GEN J 


1 


EPS SSR-81 
BUS LOSS: ESS2CA FP&LC2 


ACTIONS 
NONE 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 


NONE 


EPS SSR-82 


= 


EQUIP/FUNCTION LOST 


АС2 Inverters Input DC Pwr 
Спїї 


BUS LOSS: ESS2CA МРС2 


ACTIONS 


e Perform FC2 SHUTDN 
(EC SHUTDN Cue Card) 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


NONE 


09/26/08 


N = 


+ о 


EQUIP/FUNCTION LOST 


FC2 Controller and Pumps 
FC2 Reac Vlv Cntl via рп! 
R1 sw 


Cryo O2,H2 Tk2 Мап Viv 
Cntl 

MNB/PRIPL and MNC/PRIPL 
pwr-off capability via 
Spacelab Pwr-kill Signal 


7-207 


CREW INDICATIONS 


(R1) 
1|INV PWR 2 tb - OFF 


CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 


(F7) 

2|C/W FC REAC It 

C/W FC PUMP It 

SM ALERT Light/Tone 


(R1) 

2|O2 MANF VLV TK2 tb — CL 
2|Н2 МАМЕ VLV TK2 tb — CL 
2|FC2 REAC (two) tb — CL 
RDY tb — bp 

5|FC2 COOL PUMP AP 

tb — bp 


(FSMs) 
569 FC PUMP 2 
2|569 FC REAC 2 
S69 FC H2 PUMP 2 
S68 H2 MANF VLV 
S68 О2 МАМЕ VLV 


NOTES 


@ Loss of tb and 
sw. Inverters remain 
pwrd 


NOTES 


* 1 1х 


FC2 must be shut 
down within 9 min to 
avoid potentially 
hazardous condition 


(2) Мм holds 
position, but tb and sw 
lost. Redundant Reac 
Vlv Close Спї on рп! 
C3 remains 


(3) Мм holds 
position, but tb and sw 
lost 


(2) FC3/PRIPL 
pwr-off capability of SL 
not affected. 
MNB/PRIPL sw, 
MNC/PRIPL sw, pnl 
R1 not affected 


(5) FC2 Coolant 
Pump AP tb lost 


MAL/ALL/GEN J 


EPS SSR-83 


BUS LOSS: ESS2CA FD 


ACTIONS 


1|e Perform FC2 SHUTDN 
(ЕС SHUTDN Cue Card) 
(R1) 


e Perform FUEL CELL 
PURGE - MANUAL (ORB 
OPS, EPS) 


5|If GPC 2 or 5 dump reqd, 
attempt S/W dump in RUN 


(R1) 

e О2,Н2 TK3 НТК A (two) – 
AUTO 

e O2,H2 TK3 НТК B (two) – 
OFF 


If OIU reqd: 
(SSP 1) 
• OIU PWR - OIU 1 ON 


e S-BD PL PWR SYS - 1 
° CNTL — PNL 
° - CMD 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 


NONE 


09/26/08 


= 


N 


a о 


o 


EQUIP/FUNCTION LOST 
FC2 Controller and Pumps 


CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 


MNB pwr to CABPL 1,2,3 
Buses 


All FC Auto Purge capability 4 


GPC Mode sw Halt Contacts 
for GPCs 2,5 (Pnl O6) 

GPC Output sw Terminate 
capability for GPCs 2,5 (pnl 
O6) 


(F7) 
C/W FC PUMP It 


(R1) 

FC2 RDY tb — bp 

FC2 COOL PUMP AP 
tb — bp 

(FSMs) 

S69 FC PUMP 2 

S69 FUEL CELL 


(F9) 
ESS2CA DC VOLTS - OSL 


SM 67 ELECTRIC 


ESS2CA Volts 25-32V 


SM 62 PCMMU 


‘S62 PDI DECOM FAIL’ 


ОЮ 2 


S 212 OIU 


OIU 1 MNB pwr 


AUX PL B Bus pwr 
AC2 Inverters: 
Input DC Pwr Cntl 
Inv/AC Bus Cntl 


(OV103,4) TACAN 2 Auto 
Self-Test 


Cryo O2 Tk1 Htr Snsr 
Test/Reset sw 


Cryo O2 Tk5 Htr Snsr 
Test/Reset sw 
If SSPTS: 
OPCU 2 Voltage Adjust 
Capability via switch 


7-208 


OIU 2 TEMP 2 140 


NOTES 


x! l% 


FC2 must be shut 
down within 9 min to 
avoid potentially 
hazardous condition 


(2) Pwrs PL Timing 
Buffer, OIU 1, and OIU 
2 (if flown). OIU 1 
redundant pwr MNA 
MPC1 via CAB PL3 


(з) Caused by loss of 
FC Purge Htr — GPC 
sw position TM pwr 


(2) FC 2 Coolant 
Pump AP tb lost 


(5) Unable to HALT 
or terminate GPC, IPL 
GPC, or perform 
HISAM dump. Do not 
pwr-off GPC 2 since it 
must be transitioned 
thru HALT to force 
RUN state. GPC 5 
(BFS) may be pwrd off, 
but pwrd up in STBY 


(6) AC2 inverters 
and buses remain 
pwrd. INV PWR 2 and 
INV/AC BUS 2 
switches lost and INV 
PWR 2 tb lost 


(7) OPCU 2 Voltage 
Adjust Capability still 
avail via MCC CMDs 


MAL/ALL/GEN J 


EPS SSR-84 
BUS LOSS: Е552СА O13&R14 


ACTIONS 
AUD СТК -2 


( 
( 


2 


C3) 
09) 
R AUD CNTL - L 
(O6) 
*MTU - OSC 1 
(R1) 
e O2,H2 TK1 HTRS А,В 
(four) — OFF 
e O2,H2 TK2,3 HTRS A 
(four) - AUTO 


e O2,H2 МАМЕ VLV TK1 
(two) — OP 


If add'l По reqd: 


5|To release crewmember from 
constant monitoring 
requirement: 
e Perform C&W EU 
CONTINGENCY POWER 
(IFM) 


(R13U) 
8|e C/W PARAM SEL tw 
(three) — 000, 050 
e CW PARAM - INH 
° МЕМ - CLEAR 
• CW PARAM SEL tw 
(three) – > 119 


e CRYO CNTLR O2,H2 TK1 
(two) — op 

e CRYO QTY O2,H2 TK1 
(two) — op 


(Continued) 


09/26/08 


EQUIP/FUNCTION LOST 


= 


Audio Center 1 


N 


R Audio pwr 
MTU Pwr Sply B/OSC 2 


Cryo Tk2 O2,H2 Htrs Auto 
ops if O2,H2 Tk1 Htrs A(B) 
in Auto 

Cryo Tk1 O2,H2 Htrs Auto 
ops 


со 


R Glareshield Floodlts via pnl 
O8 sw 


C/W Sys B Alarm Tones 
AC2 Bus Snsr 


(QR 


Cryo O2,H2 Tk1 Htrs Auto 
ops 
Cryo O2,H2 Tk1 Qty Xdcrs 


ESS pwr to FC/MN BUS B 
and MN BUS TIE B Pwr 
Contactor Cntl 


(Continued) 


7-209 


CREW INDICATIONS 


ТАП Comm lost via AUD CTR 1 
selected 


2|R Audio lost 
ЗІК Glareshield Floodlt lost 


MASTER ALARM 
Light/Tone — on 

(F7) 

C/W O2 PRESS It — on 

C/W H2 PRESS It - on 

4|C/W PRI C/W It — on 

C/W BACKUP C/W ALARM 
It — on 

Two of four bulbs in MA Its — 
inoperative 


(FSMs) 
S68 H2 CNTL P 1 
S68 O2 CNTL P 1 


(R1) 

6 INV/AC BUS 2 tb — OFF 

(O2) 

CRYO O2,H2 QTY TK1 
METER (two) — 096 


NOTES 


(1) If Audio Ctr 1 


active, all intercom, 
А/С, and recorded 
voice lost until Audio 
Ctr 2 selected 


No intercom, A/G, 
or recorded voice from 
PLT ATU until R AUD 
CNTL switched to 
LEFT which then 
restores only listen 
capability 


Floodlt available 
via EMER LTG (C3, 
ML18F) 


(4) Retain C/W Sys 
A alarm tones (Pri & 
B/U) Ref C/W MAL 
4.1a [8] for CW 
capabilities lost. Only 
two of four bulbs lit in 
MA It. PRIMARY C/W, 
BACKUP C/W ALARM 
Its are not resettable 


(5) Until IFM cables 
installed: 

a) Loss of ESS1BC 
DA1 would not 
generate aural alarm 
so that Fuel Cell 1 
could be safed within 9 
min. FSM should be 
closely monitored. 

b) Loss of CW A 
system would not be 
annunciated and 
subsequent orbiter 
problems would not 
trigger aural alarm 


AC2 bus remains 
pwrd. INV/AC BUS 2 
sw works, but tb lost 


@ IFM procedure 
recovers C/W B 
system by providing 
pwr source, which 
bypasses failed 
ESS2CA O13&R14 
bus 


Inhibits Primary 
С 


for О2 and H2 Tk 1 
Control Pressure 


(9) Disables AC2 
Auto Trip. AC2 
Voltage and OVLD 
C/W lost 


Switches and tbs 
still operate 


MAL/ALL/GEN J 


EPS SSR-85 


BUS LOSS: ESS2CA ML86B 


ACTIONS 


If Tk5 in use: 


 О2,Н2 TK3 HTR B - OFF 


(A15) 
* O2,H2 TK5 HTR А,В 
(four) - OFF 


(R13U) 

• CW PARAM SEL tw 
(three) — 040, 090 

e CW PARAM - INH 

° МЕМ - CLEAR 

e C/W PARAM SEL tw 
(three) – > 119 


BUS ISOLATION 


e CRYO CNTLR O2,H2 TK5 
(two) — op 

e CRYO QTY O2,H2 TK5 
(two) — op 


09/26/08 


EQUIP/FUNCTION LOST 


Cryo Tk5 О2,Н2 Htrs if in 
Auto 


Cryo O2,H2 Tk5 Qty Xdcrs 


7-210 


CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 

(F7) 

C/W O2 PRESS It 

C/W H2 PRESS It 


(FSMs) 

S68 O2 CNTLP 5 

S68 H2 CNTL P 5 

(O2) 

CRYO O2,H2 QTY Tk5 = 096 


NOTES 


(1) inhibits Primary 
GI for O2 and H2 Tk 5 


Control Pressure 


MAL/ALL/GEN J 


EPS SSR-90 


BUS LOSS: ESS3AB DA3 


ACTIONS 


e Perform FC3 SHUTDN 
(EC SHUTDN 
3| Cue Card) 


(R1) 

e O2,H2 МАМЕ VLV TK1,2 
(four) - OP 

e O2,H2 TK1,2 HTRS A 
(four) - AUTO 

e O2,H2 TK1,2 HTRS B 
(four) - OFF 

e O2,H2 TK3 HTRS A,B 
(four) - OFF 


e If GPC З dump read, 
attempt S/W dump in RUN 


(R13U) 
9|e C/W PARAM SEL tw 
(three) — 020, 070 
• CW PARAM - INH 
° МЕМ - CLEAR 
• CW PARAM SEL tw 
(three) — > 119 


BUS ISOLATION 


e CRYO CNTLR TK3 
(two) — op 


• (OV105) GPS З PRE AMPL 
UPPER - OFF 

• (OV105) GPS З PRE AMPL 
LOWER — OFF 


e (OV105) GPS 3 PRE AMPL 
UPPER - op 

e (OV105) GPS 3 PRE AMPL 
LOWER - op 


09/26/08 


EQUIP/FUNCTION LOST 


FC3 Controller and Pumps 
Reac Viv Cntl via pnl 
R1 sw 


Cryo Tk3 O2,H2 Htrs Auto 
ops 

Cryo O2, H2 Тк4 Htr Auto ops 
if O2,H2 Tk3 Htrs A(B) in 
Auto 


FC GPC Purge Seq Start sw 


GPC Mode sw Halt Contacts 
for GPC 3 (pnl O6) 

GPC Output sw Terminate 
capability for GPC 3 (pnl 
O6) 


AC3 Bus Snsr 
Computer Status Matrix (pnl 
O1) and CCIU 


Emer Ltg capability (Middeck 
Floodlts 6,7,8, L,R Glrshld 
Floodits, OS Floodit) 


Cryo O2, H2 Tk3 Htrs Auto 
ops 
Cryo O2,H2 Tk3 Qty Xdcrs 


AC3 Inverters: 
Input DC Pwr Cntl 
INV/AC Bus Cntl 


Cryo O2 Tk3 Htr Snsr Test/ 
Reset sw 


(OV105) GPS 3 


(Continued) 


7-211 


CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 

(F7) 

C/W O2 PRESS It — on 

C/W H2 PRESS It - on 
3|C/W FC REAC It — on 

C/W FC PUMP It — on 

SM ALERT It/Tone — on 


(R1) 
4|FC/MN BUS C tb — OFF 
4|MN BUS TIE C tb — OFF 
5|INV/AC BUS 3 tb — OFF 
4|PL PRI FC3 tb — OFF 
4|PL PRI MNC tb — OFF 
3|FC3 REAC (two) tb — CL 
FC3 RDY tb — bp 
8|FC3 COOL PUMP AP 
tb — bp 
(А12) 
4|FC3 STRUCT RTN tb — 
OFF 


(FSMs) 
S67 ESS BUS V 3AB 
S68 H2 CNTL P 3 
S68 O2 CNTL P 3 
S69 FC PUMP 3 

3|569 FC REAC 3 
S69 H2 PUMP 3 


(F9) 
ESS 3AB DC VOLTS ind — 
OSL 


SM 67 ELECTRIC 
ESS 3AB Volts « 20 
(01) 

GPC status Its lost 
(O2) 


CRYO O2,H2 QTY ТКЗ ind 
(two) — 096 


NOTES 
s1 TIME 1, 
! CRITICAL! 


FC3 must be shut 
down within 9 min to 
avoid potentially 
hazardous condition 


(2) FC/MN BUS C 
and MN BUS TIE C 
Switches work, but tbs 
are lost 


(3) му holds 
position, but tb and sw 
lost. Redundant Reac 
М Close Спі on рп! 
C3 remains 


(2) Switch works, but 
tb lost 


(5) АСЗ inverters 
апа buses remain 
pwrd. INV PWR 3 and 
INV/AC BUS 3 
switches and tbs lost 


(6) GPC Purge Seq 
Start capability 
remains using TMBU 
or SM 60 constant. 
MCC will normally 
initiate auto purge via 
TMBU 


(7) Unable to HALT 
or terminate GPC, IPL 
GPC, or perform 
HISAM dump. Do not 
pwr-off GPC 3 since it 
must be transitioned 
thru HALT to force 
RUN state 


FC3 Coolant 
Pump AP tb lost 


(9) Inhibits Primary 
CIW for O2 and H2 Tk 3 


Control Pressure 


Disables AC3 
Auto Trip. AC3 
Voltage and OVLD 
C/W lost 


Ltg pwr remains 
via individual It sws 


MAL/ALL/GEN J 


EPS SSR-90 (Cont) 
BUS LOSS: ESS3AB 


ACTIONS 
12 
13 
2 
14 


EPS SSR-91 
BUS LOSS: ESS3AB 


ACTIONS 


NONE 


= 


09/26/08 


DA3 


EQUIP/FUNCTION LOST 


Lost BFS select and BF 
engage capability to all 
GPCs 

FC3/PRIPL pwr-off capability 
via Spacelab Pwr-Kill 
Signal 


(OV103,4) TACAN 3 Auto 
Self-Test 


ESS pwr to FC/MN BUS C 
and MN BUS TIE C Pwr 
Contactor Cntl 


APU 3 Fu Tk VIVA 


FP&LC3 


EQUIP/FUNCTION LOST 


АСЗ Inverters Input DC Pwr 
Cntl 

Emer Ltg capability (Middeck 
Floodlts 6,7,8, L,R 
Glareshield Floodlts, OS 
Floodit) 


7-212 


CREW INDICATIONS 


CREW INDICATIONS 


(R1) 
1|INV PWR 3 tb - OFF 


NOTES 


(2) FC/MN виз C 
and MN BUS TIE C 
Switches work, but tbs 
are lost 


Pressing Engage 
button will cause all 
PASS СМС GPCs to 
go to software halt 


KD MNB/PRIPL and 
MNC/PRIPL pwr-off 
capability of SL not 


affected. FC3/PRIPL 
sw, рп! R1 not affected 


Viv closes. 
Redundant viv B 
remains 


NOTES 


Inverters remain 
pwrd, but tb and sw 
lost 


Ltg pwr remains 
via individual It 
switches 


MAL/ALL/GEN J 


1 


EPS SSR-92 


BUS LOSS: ESS3AB MPC3 


ACTIONS 


e Perform FC3 SHUTDN 
(EC SHUTDN Cue Card) 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


NONE 


09/26/08 


№ — 


wo 


EQUIP/FUNCTION LOST 


FC3 Controller and Pumps 
FC3 Reac VIv Cntl via рпі R1 
Sw 


FC3/PRIPL pwr-off capability 
via Spacelab Pwr-Kill 
Signal 


7-213 


CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 


(F7) 
2|C/W FC REAC It — on 
C/W FC PUMP It — on 


(R1) 

2|FC3 REAC (two) tb — CL 
FC3 RDY tb — bp 

4|FC3 COOL PUMP AP 

tb — bp 


(FSMs) 
S69 FC PUMP 3 
2|569 FC REAC 3 
S69 FC H2 PUMP 3 


NOTES 
s1 TIME 1, 
! CRITICAL! 


FC3 must be shut 
down within 9 min to 
avoid potentially 
hazardous condition 


(2) Мм holds 
position, but tb and sw 
lost. Redundant Reac 
М Close Спі on рп! 
C3 remains 


(3) MNB/PRIPL and 
MNC/PRIPL pwr-off 
capability of SL not 
affected. FC3/PRIPL 
Sw pnl R1 not affected 


(2) FC3 Coolant 
Pump AP tb lost 


MAL/ALL/GEN J 


EPS SSR-93 
BUS LOSS: ESS3AB FD 


ACTIONS 
1|% Perform FC3 SHUTDN 
(EC SHUTDN Cue Card) 


ЗІ If GPC З dump reqd, 
attempt S/W dump in RUN 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


5 ER LTG - OFF/ON 


(ML18F) 
5|» EMER LTG - ON/OFF 


09/26/08 


EQUIP/FUNCTION LOST 
FC3 Controller and Pumps 


FC GPC Purge Seq Start sw 


GPC Mode sw Halt Contact 
for GPC 3 (pnl O6) 

GPC Output sw Terminate 
capability for GPC 3 (pnl 
O6) 


Emer Ltg capability (Middeck 
Floodlts 6,7,8, L,R Glrshld 
Floodits OS Floodit) 


Lost BFS select and BFS 
engage capability to all 
СРС 

АСЗ Inverters: 

Input DC Pwr Cntl 
INV/AC Bus Спїї 


Cryo O2 Tk3 Htr Snsr 
Test/Reset sw 


(ОУ103,4) TACAN 3 Auto 
Self-Test 


7-214 


CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 

(F7) 

C/W FC PUMP It 

(R1) 

FC3 RDY tb — bp 

4|FC3 COOL PUMP AP 
tb — bp 

(FSMs) 

S69 FC PUMP 3 

S69 FC H2 PUMP 3 

(F9) 

ESS3AB DC VOLTS — OSL 


SM 67 ELECTRIC 
ESS3AB Volts 25-32V 


NOTES 
s1 TIME 1, 
! CRITICAL! 


FC3 must be shut 
down within 9 min to 
avoid potentially 
hazardous condition 


(2) GPC Purge Seq 
Start capability 
remains using TMBU 
or SM 60 constant. 
MCC will normally 
initiate auto purge via 
TMBU 


(3) Unable to HALT 
or terminate GPC, IPL 
GPC, or perform 
HISAM dump. Do not 
pwr-off GPC 3 since it 
must be transitioned 
thru HALT to force 
RUN state 


(4) FC3 Coolant 
Pump AP tbs lost 


Ltg pwr remains 
via individual It sws 


Pressing the 
engage button will 
cause all PASS GNC 
GPCs to go to 
software halt 


@ AC3 Inverters 
and Buses remain 
pwrd. INV PWR 3 and 
INV/AC BUS 3 
switches lost and INV 
PWR 3 tb lost 


MAL/ALL/GEN J 


EPS SSR-94 
BUS LOSS: ESS3AB 013 


ACTIONS 


BUS ISOLATION 


EPS SSR-95 


= 


wo 


EQUIP/FUNCTION LOST 


ESS pwr to FC/MN BUS C 
and MN BUS TIE C pwr 
Contractor Спїї 


AC3 Bus Snsr 
Computer Status Matrix (pnl 
O1) and CICU 


BUS LOSS: ESS3AB ML86B 


ACTIONS 
) 


(R1 


(four) – 

e O2,H2 ТК1,2 НТВ B 
(four) — OFF 

 О2,Н2 МАМЕ VLV TK 1,2 
(four) — OP 

e O2,H2 TK3 HTRA,B 
(four) — OFF 


(R13U) 

e C/W PARAM SEL tw 
(three) — 020, 070 

e CW PARAM - INH 

° МЕМ - CLEAR 

e C/W PARAM SEL tw 
(three) — > 119 


BUS ISOLATION 


ONLY ON MCC CALL, 


e CRYO CNTLR О2,Н2 TK3 
(two) — op 
e CRYO QTY O2,H2 TK3 


(two) — op 


09/26/08 


EQUIP/FUNCTION LOST 


Cryo Tk3 O2,H2 Htrs Auto 
ops 

Cryo O2,H2 Tk4 Htr Auto ops 
if O2,H2 Tk3 Htrs A(B) in 
Auto 


Cryo O2,H2 Tk3 Qty Xdcrs 


7-215 


CREW INDICATIONS 
(R1) 


2|INV/AC BUS 3 tb - OFF 


(01) 
GPC status Its lost 


CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 

(F7) 

C/W C2 PRESS It 

C/W H2 PRESS It 


(FSMs) 
S68 H2 CNTL P 3 
S68 O2 CNTL P 3 


(O2) 
CRYO O2,H2 QTY TK3 
METER (two) ind — 096 


NOTES 


@ Switches and tbs 
still operate 


AC1 Bus remains 
pwrd. INV/AC BUS 3 
sw works but tb lost 


(3) Disables AC3 
Auto Trip. AC3 
Voltage and OVLD 
C/W lost 


NOTES 


G) Inhibits Primary 
CIW for O2 and H2 Tk 3 


Control Pressure 


MAL/ALL/GEN J 


EPS CNTL 
SSR 100-109 


EPS CNTL 
SSR 100-109 


EPS SSR-100 
BUS LOSS: CNTLAB1 


ACTIONS 
( 


1|e GAS GEN/FUEL 
PUMP 1 — B AUTO 
1|e GAS GEN/FUEL 
PUMP 3- AAUTO 
* LUBE OIL LINE 1 — 
B AUTO 
APU НТК TK/FU LINE/H2O/ 
1|» SYS 1A - OFF 
1|e 1B - AUTO 
1|e 3A — AUTO 


со 


e FLASH ЕУАР CNTLR PRI 
B- ON 

• TOP ЕУАР НТК DUCT - B 

If Hi Load Evap enabled: 


e FLASH EVAP FDLN HTR 
B SPLY -2 


(R2) 
* BLR CNTLR/HTR 1-A 


Refer to OMS/RCS Slide 
Rule for vlv loss info 
5|Reconfig following viv(s) only 
if leak isolation reqd: 
(07) 
e AFT LRCS He PRESS A 
e AFT L,R RCS XFEED 3/4/5 


ы 


o 


e L OMS XFEED А 
• К OMS XFEED А 
e FWD RCS He PRESS А 


N 


4 
4 
4 
8 
If AB1,2,3 unpwrd at same 
time: 
GNC 23 RCS 


Override F1 Manf status to 


ITEM 40 EXEC 


(Continued) 


09/26/08 


EQUIP/FUNCTION LOST 


(A12) 
APU 1 GG/Fu Pump Htrs A 


APU 3 GG/Fu Pump Htrs B 


APU 1 Lube Oil Line Htrs A 
1 Tk/Fu Ln Htrs A 


APU 1,2 GG Inj H20 Htrs 
4A,5A 


APU 3 Tk/Fu Ln Htrs B 
Elevon Actr Htrs A 


Aft Fuselage Htrs A 


Circ Pump 1 MNA pwr 
3 MNA pwr 

(R4) 

HYD 

Brake Htrs A 


(L1A2) 

Flash Evap Cntlr Pri В GPC 
Sel capability 

Top Evap Duct Fwd,Aft L,R 
Htrs A 

Hi Load Duct Outbd,Inbd Noz 
Htrs A 


(L2A1) 
FES H20 Fdln В Htrs 1 


(R2) 
Hyd Н20 Bir 1 Cntlr В 


(O7) 
Aft L RCS He Pr Isol A man 
CL capability 


Aft L,R RCS Xfeed Viv 3/4/5 
man CL capability 


R OMS He Press Isol A man 
Сп! and He Vap Isol 1,2 
man Спі 

L,R OMS Tk Isol A man CL 
capability 

L,R OMS Xfeed Viv A man 
CL capability 

Fwd RCS He Press Isol A 
man CL capability 


(R13A2) 
PLBD: 
C/L Lat 9-12 Mtr 1 
Port,Stbd Fwd Blkhd 
Mtrs 1 
Stbd Door Mtr 1 


(014) 
RCS Manf F1 RJD pwr (F1F, 
F1L, F1U, F1D) 


(Continued) 


7-216 


CREW INDICATIONS 


CRT 1 blanks 
SM ALERT Light/Tone — on 


(FSMs) 
S68 H2 MANF VLV 
S68 О2 МАМЕ VLV 
586 APU/HYD APU 
SMO THRM HYD 
S67 CNTL BUS V 
2|569 ЕС REAC 1 
/О ERROR CRT 1 


SM 67 ELECTRIC 
CNTL АВ1 Volts < 20 


During Rad Dpy/Sto: 
R13L 


RAD CNTL tbs (four) 
indicate single mtr ops 


L ADP deploy time incr from 
15 to 30 sec 


STAR TRKR DR POS -Y 
OP/CL time incr from 8 to 
16 sec 

(F7) 

If APUs active and using BLR 
CNTLR/HTR 1B: 

C/W APU TEMP It — on 
after -2 min 


CCTV Video TV Annun is lost 
if MNA selected for VCU 
SM 76 COMMUNICATIONS 
Ku Band A,B, GMBL and PA 

TEMP Read High '" 
SM (BFS,SM) 63 PL BAY 
DOORS 


During PLBD OP/CL, single 
mtr run time noted on 
actuators listed at left 


NOTES 
s1 TIME 1, 
! CRITICAL! 


If not done within 20 
min, may freeze N2H4 
and lose APU. 
However, SM ALERT 
occurs above freezing 
temp 


(2 Msg occurs only 
if A AUTO (pnl R12U) 
selected for FC Н2О 
Relief Htr 


(3) Pri B Man ON Sel 
capability remains. Pri 
A and Sec Cntlrs 
remain 


(4) Viv holds 
position. VIv B 
remains 


Do not reconfig 
for reg switch or 
l'CNCT procedures 


(6) М\у holds position 


(7) Му normally 
closed 


Pwr to MCA 
Drivers lost through 
ENABLE sw 


MAL/ALL/GEN J 


EPS SSR-100 (Cont) 
BUS LOSS: CNTLAB1 


ACTIONS 
(C2) 


e FC H20 RELIEF НТК - B 
AUTO 

e FC H20 LINE HTR- B 
AUTO 


When reqd: 

e For FC1, perform FUEL 
CELL PURGE - AUTO 
(ORB OPS, EPS) 


During OPS 8: 
GNC 43 CONTROLLERS 


Deselect L Pnl Trim L1: 

e DES PNL TRIM L1 — ITEM 
36 EXEC 

Deselect Вау Flp UP/DN L1: 

e DES BDY FLP L1 — ITEM 
19 EXEC 


(A14) 

RCS/OMS HTR 

* FWD RCS - B AUTO 

• L POD (two) – A OFF, 
B AUTO 


e Reprioritize L, R Manf 2 
Jets to first priority: DES 
INH twice, all other jets 
highest priority first, then 
next highest priority, etc 

e Set aft pod(s) PRI JET FAIL 
LIMIT to 3 


If reqd during entry 
(< 120K ft): 

(L1) 

e NH3 CNTLR A(B) — PRI/ 
GPC 


15|If AB1,2,3 unpwrd at same 
time: 
(AIL) 
e NSP ENCRYPTION 
MODE - SEL 
e NSP ENCRYPTION 
SEL — BYP 


No SM GPC and LOS: 
(C3) 
e UPLK — NSP BLK 


(Continued) 


09/26/08 


EQUIP/FUNCTION LOST 


(C2A2) 
MDU CRT 1 
IDP 1 


CREW INDICATIONS 


(014) 
MMU 1 


(R11U) 

FC H20 Relief: 
Viv Htrs A 
Vent Line Htrs A 
Barrel Htrs A 
Noz Htrs A 
H20 Line Htrs А 


(R11U) 
ЕСІ Purge VIv man Cntl 


(F6A7) 

L Trim RHC INH capability 
Рп! ON capability 

(L2A1) 

L Bdy Flp UP/DN capability 


(A14) 
Fwd RCS A Htrs (all) 
L Pod А Htrs (all) 


(A14) 
Aft RCS L,R Jet 2 Htrs 


COMSEC 1 & 2 Pwr 
Redundancy 


(L1A2) 


NH3 Sys А Sec Cntlr man 
ON capability 


If AB1,2,3 unpwrd at same 
time: 

(A1A2) 

COMSEC 1,2 Key 


(Continued) 
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NOTES 


(7) Му normally 
closed 


(э) Loss of redundant 

port to the following: 
MDU CDR 1 (S) 
MDU CDR 2 (P) 
MDU МЕР 2 (P) 
MDU PLT 1 (S) 


Selecting failed 
M 


U for GNC MF 
protects against GPC 
MMU Revr failure after 
OPS XTION 
prepositioning 


(1) Noz Htr A not 
wired; Noz Ніг B still 
operates in А AUTO 
position. Other A 
Relief Htrs lost 


(12) Right Trim and 
Body Flap cntl 
remains. Left Trim and 
Body Flap cntl function 
is regained after the 
lost contacts have 
been deselected in 
OPS-8 (3,B) 


(3) В Htrs remain 


Sys A Pri Cntlr, 


Auto switchover to Sec 
Cntlr remains 


(5) When SM not 
available, use NSP 
block to inhibit UL 
cmds. 'BCE STRG 
1(3) NSP' annunciates 
and it requires GNC 
ИО RESET after 
UPLK – ENA for AOS 


MAL/ALL/GEN J 


EPS SSR-100 (Cont) 
BUS LOSS: CNTLAB1 


ACTIONS 


If CCTV reqd: 

(A7U) 

• TV PWR CONTR UNIT — 
MNB 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


e MDU CRT 1 PWR – OFF 


(C2) 
* IDP/CRT1 PWR - OFF 
) 


(O14:F 
* MMU 1 — OFF 


(F3) 
* TRIM RHC PNL - ENA 
. PNL - OFF 


(R4) 
* MPS FILL/DRAIN LH2 
INBD — GND 


(R14D) 
ecb MNA TV CONTR 
UNIT — op 


(A7U) 
PL BAY 

• FLOOD AFT STBD - OFF 
• FLOOD FWD PORT - 


09/26/08 


1 


о 


18 
18 
18 


19 
19 
19 


20 


20 


21 


22 


23 


EQUIP/FUNCTION LOST 


(R4) 
Prplt F/D Inbd LH2 Viv Man 
OP capability 


(АТА1) 
Video Cnt! Unit MNA pwr 


(A7A1) 

PLB Floodlts: 
Aft Stbd 
Fwd Port 

Blkhd 


(R1A2) 

Man ON Спїї of Cryo 02,H2 
Tk1 Htrs B, Tk3 Htrs A 

Cryo O2,H2 Tk1 Manf Viv 
Cntl 


(A8L) 
Port RMS: 
Fwd MRL Mtr 1 
Mid MRL Mtr 1 
Aft MRL Mtr 2 


STBD RMS: 
Fwd MRL Mtr 2 
Mid MRL Mtr 1 
Aft MRL Mtr 1 


ROEU 
AC1 PBM MMC 1 pwr to: 
Orbiter arm drive mtr 
(ODM mtr 1 — mate 
A, demate A, relax A) 
ODA mtr 1 latch/ 
release 


(R1A2) 

FC1 Reac VIv Cntl via pnl R1 
sw 

FC1 STOP capability via 
START/STOP sw (pnl R1) 


(R2) 
Ctr MPS He Isol A Man Cntl 


(C3) 
FC3 Redundant Reac Viv 
Close Cntl 


(L2A1) 

Atm Press Сп! O2 Sys 1 
Sply VIv Cntl 

(L1A2) 

Freon Loop 1,2 Cntlr B Rad 
Byp Viv Mtrs Man Cntl 


(Continued) 
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CREW INDICATIONS 


NOTES 


(6) Vlv holds position 


Loss of manual 
capability to inert LH2 
Manf 


(17) Auto Cntl of these 
Htrs also lost if single 
Htr Ops and tank not 
paired 


Single mtr time. 


One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


Single mtr time. 


One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


60) Single mtr time 


61) Viv holds 
position. FC1 
Redundant Reac Му 
Close Cntl on рпі СЗ 
remains 


(2) Viv holds 


position. Sys 2 
remains 


63) Cntirs A,B Rad 
Вур Viv Mtrs Auto Cntl 
and Спїїг A Rad Byp 
Viv Mtr Man Cntl 
remain 


MAL/ALL/GEN J 


EPS SSR-100 (Cont) 
BUS LOSS: CNTLAB1 


BUS ISOLATION 


09/26/08 


24 


26 


27 


34 
35 


26 


36 
37 


EQUIP/FUNCTION LOST 


(O14) 
RJDF 1B F1 Manf Logic sw 
pwr (F1F,F1L,F1U,F1D) 


(F6A1) 
L ADI Att Ref Set capability 


(R13A2) 
Rad Cntl Sys: 
Port Lat 7-12 Mtr 1 
Dpy/Sto Mtr 1 
Stbd Lat 1-6 Mtr 1 
Dpy/Sto Mtr 2 
(R2) 
APU 1 Fu Tk VIVA 
Cntlr Pwr Sply A 
APU 1 GBX GN2 Repress 
Viv 
Hyd Main Pump 1 Depress 
Solenoid RPC A 
Hyd Main Pump 3 Depress 
Solenoid RPC B 


(R4) 

TVC Hyd Sys 1 Isol man Cntl 

Hyd Brake Isol 1 man Cntl 

(F6A6,F8A5) 

NLG Backup Rel and 
Extension Sys 2 

LMG, RMG Backup Rel Sys 2 

LG Extend Viv 2 

NWS Hyd Sys 2 


(FPC1/AW18H) 
EMU 1,2 Pwr/Batt chgr MNA 
pwr 


(O6) 
-Y Star Trkr Dr Sys 1 OP/CL 
capability 
(C3A5) 
L ADP Dpy Mtr 1 
Htr Cntlr 1 


(A6A1) 
PL Reten Sys A Rel/Lat Mtrs 
(R2) 
ET Door Mtrs: 
C/L Lat Actr 1 Mtr 1 man 
STO capability 
C/L Lat Act 2 Mtr 1 man 
STO capability 
L Dr Closure Mtr 1 man 
Cntl 
L Dr Uplock Lat Mtr 2 
man Спі 
R Dr Uplock Lat Mtr 2 
man Cntl 


(A14) 

6 Ku-Band Temp Meas PA, 
Ксуг, A&B Gimbal, Rate 
Snsr, Ant Feed 


(C3A1) 

L OMS Arm 1, Arm/Press 1 
sw Contacts 

L OMS Eng Pr Vliv Coil 1, Cntl 
Му 1,2 Coils 1 


CREW INDICATIONS 


(F3) 
25|NWS fail It (for actuator 
pressure sw) 
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NOTES 


(6) Vlv holds position 


0) 


қалала лаға ға ааа 


N \ 
N 
www www wd 


Driver pwr to F1 jets 


lost if RJDF 1B 
Driver sw OFF 
(O14:F) 


65) NWS fail light still 
driven by miscompare 
logic feedback on 
rollout 


6) Redundant mtrs 
remain 


07) Viv closes. 
Redundant vlv remains 


Redundant pwr 
sply remains. GG Bed 
T and GBX P ind lost 
when APU running 


9) Redundant RPC 
remains 


GO) Viv holds 


position. GPC OP 
capability remains 
during entry 


61) Loss of redundant 
hyd NLG deploy and 
NWS redundancy 

(82) Hyd Sys 1 stil 
available for NWS 
63) MNB pwr select 
capability remains 
G4) Mtr 2 remains 


65) Htr Cntir 2 


remains 


L OMS auto 
shutdown if Pc « 8096 
and “7 on MNVR 
EXEC display 


CAUTION 


No purge. Wait 10 
min between burns 


67) Redundant coils 
remain 


MAL/ALL/GEN J 


EPS SSR-101 


BUS LOSS: CNTLAB2 


ACTIONS 
( 


2|e GAS GEN/FUEL PUMP 
1-ВАОТО 
APU НТК TK/FU LINE/H2O/ 
2|e SYS 1A - OFF 
1B - AUTO 
ЗА – AUTO 


(L1) 
e H20 PUMP LOOP 1-В 


• FLASH EVAP CNTLR PRI 
A — ON (if reqd) 

e ТОР EVAP НТК NOZ L - 
A AUTO 

• ТОР EVAP НТВ DUCT - 
B 


If Hi Load Evap enabled 
e HI LOAD DUCT HTR - 


* FLASH EVAP FDLN HTR 
A SPLY -2 


Place CDR disp sws (eight) 
to green dot position: 

(F6) 

* AIR DATA — NAV 

e ADI ATT —LVLH 

° ERR — MED 

° RATE — MED 

• HSI SEL MODE - ENTRY 

• HSI SEL SOURCE (two) – 


Refer to OMS/RCS Slide 
Rule for viv loss info 
6|Reconfig following vlv(s) only 
if leak isolation reqd: 
(07) 
e AFT R RCS He PRESS А 


L, R RCS XFEED 3/4/5 


e L OMS XFEED А 
• R OMS XFEED А 


(Continued) 
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Bw 


ч oo 


a a о 


EQUIP/FUNCTION LOST 
(A12) 


APU 1 GG/Fu Pump Htrs A 


APU 1 TK/Fu Ln Htrs A 

APU GG Inj Н20 Tank Htrs 
1A,2A 

APU 3 Tk/Fu Ln Htrs B 


Rud/Spd Brk Htr A 
(R2) 
Circ Pump 1 MNA pwr 


(L1A2) 

H20 Loop 1 Pump А man ОМ 
capability 

Flash Evap Cntlr Pri B man 
ON Sel capability 


Top Evap L Noz Htr B 


Top Evap Duct Fwd,Aft L,R 
Htrs A 
Hi Load Duct Outbd,Inbd Htrs 


(L2A1) 
FES H20 Fdin A Htrs 1 (all) 


(F6A1) 

Air Data Source Sel capability 

L ADI Att, Err, Rate Sel 
capability 

(F6A5) 

L HSI Mode, Source Sel 
capability 

(F6A7) 

L Radar Altm Sel capability 


(07) 

Aft L RCS He Pr Isol А пап 
Cntl and GPC CL capability 

Aft R RCS He Pr Isol A man 
CL capability 

Aft L,R RCS Xfeed Viv 3/4/5 
man CL capability 


L,R OMS Tk Isol A man CL 
cap 

L,R OMS Xfeed Viv A man 
CL cap 

Fwd RCS He Pr Isol A man 
Cntl and GPC CL cap 

Fwd RCS Tk Isol 3/4/5 man 
CL and man Ovrd of GPC 
CL cap 


(R13A2) 

PLBD: 
C/L Lat 1-4, 5-8 Mtrs 1 
Port Aft Blkhd Mtr 1 

(R4) 

LG Extend Isol Vlv man Cntl 


(Continued) 
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CREW INDICATIONS 


(F7) 
1|C/W RCS JET It — on 
SM ALERT Light/Tone — on 


(FSMs) 
S86 APU/HYD W/B 
SM0 THRM HYD 
S67 CNTL BUS V 
S67 DISPLAY SW L 
F RCS D(F,L,U) JET 
S68 H2 MANF VLV 
S68 O2 MANF VLV 


SM 67 ELECTRIC 
CNTL AB2 Volts < 20 


During Rad Dpy/Sto ops: 
(R13L) 
RAD CNTL tbs (four) 
indicate single mtr ops 


If H2O PUMP LOOP 1,A 
active: 
C/W H20 LOOP It — on 
“588 H20 PUMP P1' 
“588 H2O LOOP 1 FLOW’ 
“588 H2O LOOP 1 TEMP’ 


(B) 


= 


(01) 

Н2О PUMP OUT PRESS 
meter ind — 20-25 psia 
L ADP deploy time incr from 

15 to 30 sec 


STAR TRKR DR POS -Y CL 
time incr from 8 to 16 sec 
(F7) 
If APUS active and using H2O 
BLR CNTLR/HTR 1B: 
C/W APU TEMP It — on 
after -2 min 


SM (BFS,SM) 63 PL BAY 
DOORS 
During PLBD OP/CL, single 
mtr run time noted on 
actuators listed at left 


NOTES 


(1) Indications do not 
appear until jet 
commanded 


Ө) 


„! TIME 1, 


If not done within 20 
min, may freeze N2H4 
and lose APU. 
However, SM ALERT 
occurs above freezing 
temp 


(3) Pri B GPC Sel 
capability remains. Pri 
A and Sec Cntlrs 
remain 


(2) In ops 2, FES 
GPC cmd is not 
present, but one may 
be sent if reqd 


(5) му holds 
position. Isol B 
remains 


Do not reconfig 
for reg switch or 
l'CNCT procedures 


e Му holds position 


Pwr to MCA 
Drivers lost through 
ENABLE sw 


(9) Viv holds 


position. GPC OP 
capability remains 
during entry 


MAL/ALL/GEN J 


EPS SSR-101 (Cont) 


BUS LOSS: CNTLAB2 


ACTIONS 


(R1) 

If TK1 in use: 

O2,H2 TK1 

e HTR A (two) - AUTO 
° B (two) — OFF 
If TK3 in use: 

O2,H2 TK3 HTR 

• HTR A (two) — OFF 

° B (two) - AUTO 


(R2) 
* BLR CNTLRIHTR1-A 


GNC 23 RCS 
Override F1 Manf status 


-ІТЕМ 1 


SM 1 DPS UTILITY 
(02,68,92) 


e PL — ITEM 5 EXEC 
e OPS 0 — ITEM 7 EXEC 


Encryption Select — 
Bypass 
(A1L) and no SM GPC: 


e Perform FC1 purges in 
AUTO mode (ORB OPS) 


(A14) 

RCS/OMS HTR 

* FWD RCS - B AUTO 

• L POD (two) — A OFF, 
B AUTO 


If SENSE - -Z: 

(A6U) 

e SENSE - -X 

e Wait at least 1 sec, then 
reposition as desired 


If AB1,2,3 unpwrd at same 
time: 

(A1L) 

* NSP ENCRYPTION 
MODE - SEL 

* NSP ENCRYPTION 
SEL - BYP 


(Continued) 
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EQUIP/FUNCTION LOST CREW INDICATIONS 


(R1A2) 


Cryo O2,H2 Tk1 Manf Viv 
Cntl 
Cryo O2,H2 Tk1 Htrs B 


Cryo O2, H2 Tk3 Htrs A 


(R2) 
Hyd H20 Bir 1 Cntlr B 


(O14) 
RCS Manf F1 RJD pwr 
(F1F,F1L,F1U,F1D) 


(015) 
MMU 2 


(СЗА5) 
Uplink switch GPC block of 
UL Cmds capability 


(R11U) 
ЕСІ Purge Му man Спі 


(C3) 
FC3 Redundant Reac Viv 
Close Cntl 


Fwd RCS A Htrs (all) 
L Pod A Htrs (partial) 


(A6A1) 
3-level sw RM for -X Sense 


If AB1,2,3 unpwrd at same 
time: 

(A1A2) 

COMSEC 1,2 Key 


(Continued) 
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NOTES 


@ М\у holds position 


Manf status not 
automatically declared 
closed. Jet fail-offs 
may occur 


(2) Selecting failed 
MMU for GNC MF 
protects against GPC 
MMU Revr failure after 
OPS XTION 
prepositioning 


(12) RM sw 
downmodes to 2-level 
for -X position 


(13) When SM 


unavailable, use NSP 
block to inhibit UL 
Cmds. ‘BCE STRING 
1(3) NSP’ annunciates 
and it requires GNC 
ИО RESET after 
UPLK – ENA for AOS 


Му normally 


closed 
(5) B Htrs remain 


MAL/ALL/GEN J 


EPS SSR-101 (Cont) 
BUS LOSS: CNTLAB2 


ACTIONS 


If reqd during entry 
(< 120K ft): 


(L1) 
e NH3 CNTLR A(B) – 
PRI/GPC 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 

) 


(R2 


e MPS He l'CNECT CTR - 
GPC 


(R4) 
* MPS FILL/DRAIN LH2 
INBD — GND 


(O15:F) 
e MMU 2 - OFF 


If SSPTS: 
(A15) 

OPCU 1 CONV - OFF 
OPCU 1 V-ADJ – OFF 
APCU 1 CONV - OFF 


09/26/08 


17 


19 
20 


2 


= 


23 


22 


25 


EQUIP/FUNCTION LOST CREW INDICATIONS 


(L1A2) 
NH3 Sys B Sec Cntlr man 
ON capability 


(R2) 
Ctr MPS He Intercom Vlvs 
man Спі 


(R4) 
Prplt F/D LH2 Inbd Viv man 
Cntl 


If SSPTS: 

(A15) 

PTU 1 (OPCU 1 and APCU 1) 

Ability to change state of 
APCU 1's OUTPUT relay 


(017) 
ATVC 2 Isol ME 


(R1A2) 

ЕСІ Reac Му Спі via pnl R1 
sw 

FC1 STOP capability via 
START/STOP sw (рпі R1) 


(L2A1) 
Atm Press Сп! O2 Sys 1 
Sply VIv Cntl 


(F6A1) 
L ADI Att Ref Set capability 
(R4) 
TVC Hyd Sys 1 Isol man Cntl 
(06) 
-Y Star Trkr Dr Sys 1 CL 
capability 
(C3A5) 
L ADP Deploy Mtr 1 
Htr Cntlr 1 
(R2) 
L MPS He Isol B man Cntl 
(R13A2) 
Rad Cntl Sys 
Port Lat 1-6 Mtr 1 
Dpy/Sto Mtr 1 
Stbd Lat 7-12 Mtr 1 
Dpy/Sto Mtr 2 


(O15) 
RJDA L Vernier Logic pwr 
(L5L) 


(Continued) 
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NOTES 


(7) Му holds position 


Sys B Pri Cntir, 


Auto switchover to Sec 
Cntlr remain 


Loss of manual 
capability to inert LH2 
Manf 


Six vivs fail to 
non-isolation position 


(f) Viv holds 


positions. FC1 
Redundant Reac Vlv 
Close Cntl on рпі СЗ 
remains 


69) ЕСІ сап be 
stopped via FC1 
CNTLR sw (014:A) 


61) Viv holds 
position. Sys 2 
remains 


62) Redundant mtrs 
remain 


63 Mtr 2 remains 


(4) Htr Cntir 2 


remains 


69) 


Ñ warns | 
Nr 
Driver pwr to L5 jets 
lost if L5/F5/R5 
Driver sw OFF 
(O16:F) 


MAL/ALL/GEN J 


EPS SSR-101 (Cont) 
BUS LOSS: CNTLAB2 


BUS ISOLATION 


22 


26 
27 


28 
29 


29 


09/26/08 


EQUIP/FUNCTION LOST 


(R2) 
ET Door Mtrs 
C/L Lat Actr 1 Mtr 2 man 
Stow capability 
C/L Lat Actr 2 Mtr 2 man 
Stow capability 
L Dr Uplock Lat Mtr 2 
man Спі 
R Dr Closure Mtr 2 man 
Cntl 
R Dr Uplock Lat Mtr 2 
man Спі 


(C3A1) 

L OMS ARM 2, ARM/PRESS 
2 sw Contacts 

L OMS Eng Pr Vlv Coil 2, Cntl 
Viv 1,2 Coils 2 

(R2) 

APU 2 Fu TK VIv B 

Hyd Main Pump 1 Depress 
Solenoid RPC A 

Hyd Main Pump 3 Depress 
Solenoid RPC B 


CREW INDICATIONS 
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NOTES 


62 Redundant mtrs 
remain 


66) L OMS auto 
shutdown if Pc < 80% 
and “7 on MNVR 
EXEC display 


CAUTION 


No purge. Wait 10 
min between burns 


607) Redundant coils 
remain 


Viv closes. 
Redundant vlv remains 


(9) Redundant RPC 
remains 


MAL/ALL/GEN J 


EPS SSR-102 


BUS LOSS: CNTLAB3 


ACTIONS 
( 


1|e GAS GEN/FUEL PUMP 
1-ААОТО 
e LUBE OIL LINE 1—A 
AUTO 
APU HTR TK/FU LINE/H20/ 
• SYS 1A — OFF 
° 1B - AUTO 
ЗА – AUTO 


———-— 


• OMS CRSFD LINES — 
A OFF, B AUTO 


• ТОР EVAP НТК DUCT - 
B 


If Hi Load Evap enabled: 


Refer to OMS/RCS Slide 
Rule for vlv loss info 


(MA73C:C,D) 
4|» cb MCA PWR AC1 ЗФ 
MID 1,3 (two) — op 


For PLBD ops: 
e OP/CL Drs in man mode 


Do not perform if AB1,2,3 
unpwrd at same time: 


GNC 23 RCS 
Override F1 Manf status to 


e RCS FWD - ITEM 1 
EXEC 

* MANF VLVS 1 OVRD - 
ITEM 40 EXEC 


(Continued) 
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EQUIP/FUNCTION LOST 


(A12) 

APU 1 GG/Fu Pump Htrs B 
1 Lube Oil Line Htrs B 
1 Tk/Fu Ln Htrs A 


APU 3 Tk/Fu Ln Htrs B 


APU 3 GG Inj Н2О Htrs 3B, 
23B 


Body Flap Htr A 
Circ Pump 1 MNB pwr 


(R2) 
Hyd Н2О BLR 1,3 Cntlr A 


(A14) 
OMS Crsfd Ln Htrs A 


(L1A2) 
H20 Loop 1 Pump A 
Top Evap Duct Fwd,Aft Htrs А 


Hi Load Duct Outbd,Inbd Noz 
Htrs A 


(O7) 
Aft R RCS He Press Isol A 
man Cntl, GPC CL capability 


(MA73C) 
Port,Stbd Rad Lat 1-6,7-12 
Mtrs 1 Limit sw 


(MA73C) 
PLBD: 
C/L Lat 1-4,5-8,9-12 
Mtrs 1 
Port,Stbd Fwd Blkhd 
Mtrs 1 
Port Aft Blkhd Mtr 1 
Stbd Door Mtr 1 
Port Door Mtr 2 CL Limit 
sw 


(F6) 
CDR BFS no eng capability 
GPC 1,2,4 no eng capability 


COMSEC 1 & 2 Pwr 
Redundancy 


(Continued) 
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CREW INDICATIONS 


SM ALERT Light/Tone — on 
‘S67 CNTL/ESS V’ 
‘S88 THERMAL ЕАМ (2) 


(FSM) 
RM DLMA MANF 


(L1) 
2|FLOW PROP VLV LOOP 1 
tb — bp 
(08) 
FWD RCS 
3| TK ISOL 3/4/5 tb — bp 
3| MANF ISOL 1 tb — bp 


(R13L) 
4|RAD CNTL STBD tb – bp 
4 PORT tb — bp 


SM 67 ELECTRIC 
CNTL ABS Volts < 20 


LADP deploy time incr from 
15 to 30 sec 


(F7) 

If APUs active and using H2O 
BLR CNTLR/HTR 1A or 3A: 
C/W APU TEMP It — on 
after ~2 min 


SM (BFS,SM) 63 
PL BAY DOORS 

Ifin AUTO OP/CL for PLBDs, 
sequence terminates 
immediately and msg ‘(S63) 
PBD CONFIG’ 


During MAN PLBD OP/CL, 
single mtr run time noted 
on actuators listed at left 


(Continued) 


(Includes ММА FMC1, ММА MMC1, ММА MMC3, ММА АМС1) 


NOTES 


* l Ix 


If not done within 20 
min, may freeze N2H4 
and lose APU. 
However, SM ALERT 
occurs above freezing 
temp 


Freon Loop 1 
Flow Prop Viv 
operation not affected 


© Му holds position 


(2) If AC1 cb not 
opened, Lat Mtrs 1 of 
actuators for Port, {ра 
Rad Lat 1-6,7-12 
continue to run until 
Sys A Lat Cntl sw 
placed to OFF. Other 
equip pwrd by AC1 
MMC1 and AC1 
MMC3 are lost 
because MNA MMC1 
and MNA MMC3 lost 


(5) viv holds 
position. GPC OP 
capability remains. 
Isol B remains. Auto 
Overpress protection 
lost on R RCS A reg 


MAL/ALL/GEN J 


EPS SSR-102 (Cont) 
BUS LOSS: CNTLAB3 


ACTIONS 


No SM GPC or LOS: 
(C3) 
UPLK — NSP BLK 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 


NONE 


09/26/08 


oNN 


EQUIP/FUNCTION LOST 


If AB 1,2,3 unpwrd at same 
time: 

(А1А2) 

COMSEC 1,2 Key 


(MA73C) 

Stbd Rad Dpy/Sto Mtr 1 

Port Rad Dpy/Sto Mtr 1 

-Y Star Trkr Dr Sys 1 OP/CL 
capability 


(R4) 

LG Extend Isol Viv 
LG Extend Viv 1 
NWS Hyd Sys 1 


(MA73C) 
LH Vents 5,6,8,9 Mtrs 1 
RH Vents 1,2,3,5,6 Mtrs 1 


(MA73C) 
L ADP Deploy Mtr 1 
Disc 1 
Htr Cntlr 1 


(R2) 
APU 3 Fu Tk VIV B 
Cntlr Pwr Sply B 


(C3A6) 

Fwd Pnl Trans X,Y Norm, 
Pulse, and Fwd Pnl Roll, 
Pitch, Yaw Disc Rate, Pulse, 
Select capability 

Fwd Pnl Trans Z High, Norm, 
Pulse Sel capability 

Fwd Pnl Trans Low Z Sel 
capability 

Fwd Рпі PRI,ALT,VERN Sel 
capability 

Fwd Pnl PCT Exec capability 


(R4) 
MPS Inbd LH2 Prplt Viv man 
Cntl 


(R2) 
MPS Pneu Не Isol 1 man Спі 
R MPS He Isol B man Cntl 


(MA73C) 
ET Door Mtrs: 
C/L Lat Actr 1 Mtr 1 GPC 
Cntl 
C/L Lat Actr 2 Mtr 1 GPC 
Cntl 
L Dr Closure Mtr 1 GPC 
CL capability 
L Dr Uplock Lat Mtr 1 
GPC Lat capability 
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CREW INDICATIONS 


STAR TRKR DR POS -Y 
OP/CL time incr from 8 to 
16 sec 


(L1) 

If H2O PUMP LOOP1,A ON: 
C/W Н2О LOOP It — on 
‘S88 H20 PUMP P1' 
“588 H20 LOOP 1 FLOW’ 
‘$88 Н2О LOOP 1 TEMP’ 
(01) 

H20 PUMP OUT PRESS 
LOOP 1 ind — 20-25 
psia 

(A8L) 

PORT RMS: 

DPY/STO tb — bp 

RETEN LAT tb — bp 

R-F-L MID tb — bp 


STARBOARD RMS: 
DPY/STO tb — bp 
RETEN LAT tb — bp 
R-F-L AFT tb — bp 


SM 94 PDRS CONTROL 


PORT RMS Indications lost: 
Mid MRL Mtr 1 
LAT/REL/RDY 
Aft MRL Mtr 2 
LAT/REL/RDY 


STBD RMS Indications lost: 
Fwd MRL Mtr 2 
LAT/REL/RDY 
Aft MRL Mtr 1 
LAT/REL/RDY 


NOTES 


(6) When SM not 
available, use NSP 
block to inhibit UL 
стаз. “ВСЕ STRG 
1(3) NSP’ annunciates 
and it requires GNC 
ИО RESET after 
UPLK – ENA for AOS 


e Lose Hyd deploy 
capability for all Ldg 
Grs. Pyro backup 
release sys will deploy 
Ldg Grs. NLG can 
also be deployed by 
Hyd Sys 2 


Hyd Sys 2 stil 
available for NWS 


(ә) Mtr 2 remains 


0) Htr Cntir 2 


remains 


(1) Viv closes. 
Redundant vlv remains 


(2 Redundant pwr 
sply remains. Turbine 
speed ind lost 


(3) Use pb оп Aft pnl 
A6 


Loss of manual 
capability to inert LH2 
Manf 


09) Redundant mtrs 
remain 


MAL/ALL/GEN J 


EPS SSR-102 (Cont) 


BUS LOSS: CNTLAB3 


ACTIONS 


16 
16 


17 
17 


09/26/08 


EQUIP/FUNCTION LOST CREW INDICATIONS 


(MA73C) 
AC pwr removal capability via 
Limit sw for ET Door Mtrs: 
C/L Lat Actr 1 Mtr 1 
2 Mtr 1 
L Dr Closure Mtr 1 
Uplock Lat Mtr 1 


Port RMS: 
Mid MRL Mtr 1 
Aft MRL Mtr 2 


STBD RMS: 
Fwd MRL Mtr 2 
Aft MRL Mtr 1 
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NOTES 


Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


@ Single mtr time. 
One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


MAL/ALL/GEN J 


EPS SSR-103 
BUS LOSS: CNTLBC1 


ACTIONS 
( 


PUMP 1 - AAUTO 
• GAS GEN/FUEL 
PUMP 2 - B AUTO 
e LUBE OIL LINE 2 — 
B AUTO 
APU HTR TK/FU LINE/H2O/ 
e SYS 1A - AUTO 
° 1B - OFF 
2A - OFF 
2B - AUTO 


If PSP and/or INTRG reqd for 
PL or ISS ops: 

e S-BD PL PWR SYS - 2 

° CNTL — PNL 

° - CMD 

e Reconfig PSP 

e Perform PL INTRG REACQ 
(if reqd) 


(C3) 
e S-BD РМ СМТ - PNL 
° - CMD 


7 |If OIU reqd: 


e OIU PWR - OIU 2 ON 

e OIU tb - DN 

«ҮМСС, ОШ reconfig 

(L1) 

e TOP EVAP НТК NOZ L - 
B AUTO 

e TOP EVAP НТК DUCT – 
A 


If Hi Load Evap enabled: 
e HI LOAD DUCT HTR- A 
(С) 


(R2) 
* BLR CNTLR/HTR 2 - A 


(Continued) 
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EQUIP/FUNCTION LOST 


(A12) 
APU 1 GG/Fu Pump Htrs B 


APU 2 GG/Fu Pump Htrs A 


APU 2 Lube Oil Line Htrs A 


APU 1 Tk/Fu Ln Htr B 

APU 1,2 GG Inj Н2О Htrs 
4B,5B 

APU 2 Tk/Fu Line Htr A 


Body Flap Htr B 
MNB Circ Pump 1 pwr 
MNB Circ Pump 2 pwr 


(A1A2) 

S-BD PM Sys 1: 
Xpndr 1 
Pre-Amp 1 
Pwr Amp 1 
PM Ant Sw 1 
FM Ant Sw 1 


NSP 1/COMSEC 1 
S-BD PL INTRG 1 


(A1A3) 
S-BD FM Sys 1 


(L1A2) 
Top Evap L Noz Htr A 


Top Evap Duct Fwd,Aft Htrs B 


Hi Load Duct Outbd,Inbd Noz 
Htrs B 


(R2) 
Hyd H20 Bir 2 Cntlr В 


(R13A2) 

PLBD: 
C/L Lat 13-16 Mtr 2 
Stbd Aft Blkhd Mtr 2 
Port Drive Mtr 2 


(Continued) 
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CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 


(F7) 
SM ALERT Light/Tone — on 


SM 67 ELECTRIC 


CNTL BC1 Volts < 20 
2|C/W RCS JET It оп 


(FSMs) 
569 FC H2O RLF HTR 
S67 CNTL BUS V 

3|586 APU/HYD W/B 
SMO THRM HYD 

2|F,L,R RCS L,R,D JET 


(COMM LOST) 
All S-BD А/С voice lost if Sys 
1 selected 


(L1) 
4|RAD BYP VLV 2 tb — bp 


If Site AOS and using S-BD 
Ant Elec 1: 
5| ‘ANTENNA’ 


If NSP 1 selected: 
'BCE STRG 1 NSP' 


During Rad Dpy/Sto: 
(R13L) 
RAD CNTL STBD tb 
indicates single mtr ops 
RAD LAT CNTL tbs (two) 
indicate single mtr ops 


L,R ADP deploy time incr 
from 15 to 30 sec 


STAR TRKR DR POS -Y CL 
time incr from 8 to 16 sec 


STAR TRKR DR POS -Z 
OP/CL time incr from 8 to 
16 sec 


If SYS 1 pwrd: 
'862 BCE BYP PSP 1' 
Loss of PL TLM and CMD 
If PDI FDA enabled: 
'862 PDI DECOM FAIL' 


If first RGA failure and rates 
sensed: 
'RM FAIL RGA' (3) 


(F7) 
If APUS active and using BLR 
CNTLR/HTR 2B: 
C/W APU TEMP It — on 
after ~2 min 


SM (BFS,SM) 86 
APU/HYD 


APU 1 SPEED % Ind – 0 


CCTV Video and Annun is 
lost if MNB selected for 
VCU 


PLB Floodlts lost: 
Fwd Stbd 
Mid Port 


SM (BFS,SM) 63 PL BAY 
DOORS 


During PLBD OP/CL, single 
mtr run time noted on 
actuators listed at left 


(B) 


NOTES 


x! Ix 


If not done within 20 
min, may freeze N2H4 
and lose APU. 
However, SM ALERT 
occurs above freezing 
temp 


(2) Indications do not 
appear until jet 
commanded 


Msg occurs only 
if B AUTO (pnl R12U) 
selected for FC Н2О 
Relief Htr 


(2) Ww still functional 


(5) FSM caused by 
antenna miscompare 


(6) REACQ and PSP 
reconfig procedures 
are flight specific. If 
read, procedures сап 
be found in payload or 
ISS specific books 


@ OIU 2 interfaces 
with PSP 2 for 
commanding 


Pwr to MCA 
Drivers lost through 
ENABLE sw 


MAL/ALL/GEN J 


EPS SSR-103 (Cont) 
BUS LOSS: CNTLBC1 


ACTIONS 


(08) 

e If Straight feed config, Right 
OMS Crossfeed А- OP 
(tb-OP). Otherwise, УМСС 


Refer to OMS/RCS Slide 
Rule for vlv loss info 

Reconfig following vlv(s) only 
if leak isolation reqd: 

(07) 

e AFT R RCS He PRESS B 


e L OMS XFEED B 
• К OMS XFEED B 
e FWD RCS He PRESS B 


If BC1,2,3 unpwrd at same 
time: 


GNC 23 RCS 


e МАМЕ VLVS 2 OVRD - 
ITEM 41 EXEC 


For attitude control, perform 
RCS, LOSS OF VERNIERS 


(ORB OPS) 


GNC 23 RCS 


e Reprioritize L,R Manf 1 Jets 
to first priority: DES INH 
twice, all other jets highest 
priority first, then next 
highest priority, etc 

e Set aft pod(s) PRI JET FAIL 
LIMIT to 3 


* FWD RCS - A AUTO 

e L POD (two) - A AUTO, 
B OFF 

• R POD (two) А OFF, 
B AUTO 


(R11U) 
FC H20 
e LINE НТА - A AUTO 
13|• RELIEF НТВ – A AUTO 


When геда: 

e For FC2, perform FUEL 
CELL PURGE - AUTO 
(ORB OPS, EPS) 


Prior to using L(R) OMS: 
O8 


L, R OMS He PRESS/VAP 
e ISOL A (two) — OP, then 
К -GPC 

. B (two) - GPC 


If CCTV reqd: 

(A7U) 

• TV PWR CONTR UNIT – 
MNA 


(Continued) 
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EQUIP/FUNCTION LOST 


9|OMS Eng/Xfeed Viv 
Redundancy 


CREW INDICATIONS 


(O8) 
10|F,R,RCS He Press Isol B 
man CL capability 


10|L OMS Tk Isol B тап CL 
capability 

10|L,R OMS Xfeed Viv B man 
CL capability 


(O16) 
12|RCS Manf F5,L5,R5 RJD pwr 
(F5L,F5R,L5L,L5D,R5R,R5D) 


(A14) 
Aft RCS L,R Jet 1 Htrs 


(A14) 
Fwd RCS Htrs B (all) 
L Pod Htrs B (all) 


R Pod Htrs A (all) 


(R11U) 

FC Н2О Line Htrs B 
Relief Htrs B 
Vent Line Htrs B 
Barrel Htrs B 
RIf Noz Htrs B 


(R11U) 
14|FC2 Purge Viv man Спі 


(O8) 
14|L, R OMS He Press Isol B 
man Cntl and VAP ISOL 1,2 
Man B Спі 


(A7A1) 
Video Cntl Unit MNB pwr 


(Continued) 
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NOTES 


Maintains deorbit 
capability for MNC 
DA3 failure 


(0) Viv holds 


position. Man OP and 
full GPC cntl remains 


Do not reconfig 
for reg switch or 
l'CNCT procedures 


Manf status not 
automatically declared 
closed. Fail-offs will 
occur when jet 
commanded 


(13) NOZ Htr A not 
wired 


Му normally 
closed. GPC cntl 


remains. Man override 
of GPC OP CMD is 
lost 


MAL/ALL/GEN J 


EPS SSR-103 (Cont) 
BUS LOSS: CNTLBC1 


ACTIONS 


If EMU(s) in battery charge 
mode: 

(AW18H) 

e PWR/BATT CHGR EMU 
1(2) BUS SEL - MNA 


During OPS 8: 
GNC 43 CONTROLLERS 


Deselect L Pnl Trim L2: 

e DES PNL TRIM L2 - ITEM 
37 EXEC 

Deselect L Bdy Flp UP/DN 
L2: 

e DES BDY FLP L2 - ITEM 
20 EXEC 


For SSME Hyd Repress: 

(R4) 

* HYD MPS/TVC ISOL VLV 
SYS 1,3 (two) - OP 

e Wait 10 sec, then CL 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 
(F3) 


• TRIM RHC — ЕМА 
° PNL — OFF 


(R4) 

МР5 

° FILL/DRAIN LO2 INBD – 
GND 

* FILL/DRAIN LH2 OUTBD - 


e (OV103,4) GPS PWR - 
OFF 

e (OV103,4) GPS PRE AMPL 
UPPER - OFF 

• (OV103,4) GPS PRE AMPL 
LOWER - OFF 


(A7U) 
PL BAY FLOOD 

MID PORT - OFF 
• FWD STBD - OFF 
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15 
15 


15 


17 
17 


18 
16 


19 
20 


2 


= 


EQUIP/FUNCTION LOST CREW INDICATIONS 


(FPC2/AW18H) 
EMU 1,2 Pwr/Batt Chgr MNB 
pwr 


(F6A7) 
L Trim RHC — INH capability 
Pnl — ON capability 


(L2A1) 
L Вау Flp Cnt 


(R4) 
MPS/TVC Hyd Sys 2 Isol 
man Спі 


(R4) 

Prplt F/D Inbd LO2 Viv man 
OP capability 

Prplt F/D Outbd LH2 Viv man 
Cntl 


(O15) 
RGA 2 


(OV103,4) GPS 2 


(A7A1) 
PLB Mid Port Floodlt 
Fwd Stbd Floodlt 


(R1A2) 

Cryo O2,H2 Tk2,4 Htrs A 
man On Спі 

Cryo O2,H2 Tk2 Мап Viv 
Cntl 


(R2) 
R MPS He isol B man Cntl 
(A15) 


Cryo O2,H2 Tk5 Htr B man 
On Cntl 


(R1A2) 

FC2 Reac VIv Cntl via pnl R1 
sw 

FC2 Stop capability via 
START/STOP sw (рпі R1) 

(C3) 

FC1 Redundant Reac Му 
Cntl 


(L1A2) 
Freon Loop 1 Cntlr А Каа 
Byp Viv Mtr man Спїї 


(Continued) 
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NOTES 


(15) Right Trim and 
Body Flap Cntl 
remains. Left Trim and 
Body Flap cntl function 
is regained after the 
lost contacts have 
been deselected in 
OPS-8 (3,B) 


Му holds position 


(17) Viv holds 
position. Loss of 
manual capability to 
inert LO2 and LH2 
Manfs 


(8) Auto Cntl of these 
Htrs also lost if single 
Htr Ops and tank not 
paired 


(19) Viv holds 


position. FC2 
Redundant Reac Viv 
Close Cntl on рпі СЗ 
remains 


FC2 can be 
stopped via FC2 
CNTLR sw on pnl 
O15:A 


61) Cntirs A, В Rad 
Вур Viv Mtrs Auto Cntl 
and Спїїг В Rad Byp 
Viv Mtr Man Cntl 
remain 
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EPS SSR-103 (Cont) 
BUS LOSS: CNTLBC1 


BUS ISOLATION 
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22 


23 
24 
24 


23 
25 
25 


24 


24 


26 


27 
28 


28 
29 


30 
31 


32 


33 
34 


35 
35 


EQUIP/FUNCTION LOST CREW INDICATIONS 


(L2A1) 
Atm Press Cntl O2 Sys 2 
Sply VIv Cntl 


(F8) 
R HUD 
Rt ADI Aft Ref Set capability 
(C3A5) 
L,R ADP Dpy Mtrs 2 
Probe Htr Cntlr 2 


(A8L) 
Port RMS: 
MPM Mtr 2 
Fwd MRL Mtr 1 
Mid MRL Mtr 2 


STBD RMS: 
MPM Mtr 1 
Mid MRL Mtr 1 
Aft MRL Mtr 2 


ROEU 
АС2 pwr to: 
Orbiter arm drive mtr 
(ODM mtr 2 — mate 
B, demate B, relax B) 
ODA mtr 2 latch/ 
release 


(Об) 

-Y Star Trkr Dr Sys 2 CL 
capability 

-Z Star Trkr Dr Sys 1 OP/CL 
capability 


(015) 
RJDF 1A F2 Manf Logic pwr 
(F2F,F2R,F2U,F2D) 


(R2) 

APU 1 Cntlr Pwr Sply B 

Hyd Main Pump 2 Depress 
Solenoid RPC A 

Hyd Main Pump 1 Depress 
Solenoid RPC B 

APU 1 Fu Tk VIv B 


(F6A5,F8A5) 

NLG Ext 2 Fire 1, Fire 2 

NLG,LMG,RMG Bkup Rel 2 
Fire 1 

LG Extend Vlv 2 

NWS Hyd Sys 2 

(R4) 

Hyd Brake Isol 2 Man Cntl 


(R13A2) 
Rad Спі sys: 
Stbd Rad Lat 1-6 Mtr 2 
Dpy/Sto Mtr 1 
Port Rad Lat 1-6 Mtr 2 


(R13A2) 
PL Reten Sys В Rad/Lat Mtrs 
Ku Ant Sto/Dpy Mtr 2 
Direct Stow Mtr 2 
Redundant Stow Initiate 
Signal to Ku-Band 


(F2,F3) 
CDR Dpy Fire 2 
Jett Fire 2 
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position. Sys 1 
remains 


Single mtr time. 
One failure away from 
EVA to stow MPM or 
from RMS/OBSS 
jettison 


Q4) Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


65) Single mtr time. 
One failure away from 


loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


wwwa......w 


Ñ WARNING h 


SSSSS SSeS) 


Driver pwr to F2 jets 
lost if RJDF 1A 
Driver sw OFF (pnl 
O15:F) 


Redundant pwr 
sply remains. Turbine 
speed ind lost 


@8) Redundant RPC 
remains 


69) Viv closes. 


Redundant viv A 
remains 


Loss of redundant 
hyd NLG deploy and 
NWS redundancy 


61) Hyd Sys 1 stil 
available for NWS 


(82) Viv holds 
position. GPC cntl 
remains. Loss of 
redundant hyd NLG 
deploy and NWS 
redundancy if failed 
closed 


63) Mtr 1 remains 


(34) Redundant stow 
initiate sig (CNTL CA1) 
to Ku-Band remains 


(85) Pit Dpy/Jett 
remains 


MAL/ALL/GEN J 


EPS SSR-104 
BUS LOSS: CNTLBC2 


ACTIONS 


(A1L) 
S-BD PM 

1|e ANT SW ELEC - 1 

1|e XPNDR - 1 
* PWR АМР OPER - 1 


If PSP and/or INTRG reqd for 


PL or ISS ops: 
e S-BD PL PWR SYS - 1 
° CNTL — PNL 
° - CMD 
3|e Reconfig PSP 


3|» Perform PL INTRG REACQ 


(if reqd) 


e S-BD PM CNTL - PNL 
° - CMD 


e OIU PWR - ОЮ 1 ON 
e OIU tb — UP 
«ҮМСС, ОШ reconfig 


6|» GAS GEN/FUEL PUMP 
2-ВАОТО 
APU НТК TK/FU LINE/H2O/ 
6|e SYS 1А - AUTO 


e cb AC1 H20 LOOP PUMP 
1A/2 (three) – cl 


e H2O PUMP LOOP 1-A 


If using Sec Cntlr: 

e FLASH EVAP CNTLR 
SEC - ON 

• ТОР EVAP НТК DUCT- A 

If Hi Load Evap enabled: 

e HI LOAD DUCT НТК - 
A(C) 


(L2) 


e FLASH EVAP FDLN HTRA 


SPLY - 1 


(Continued) 
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EQUIP/FUNCTION LOST 


(A1A2) 

S-BD PM Sys 2: 
Xpndr 2 
Pre Amp 2, Pwr Amp 2 
PM and FM Ant sw 2 


NSP 2/COM SEC 2 


S-BD PL Intrg 2 
PSP2 


(A1A3) 
S-BD FM Sys 2 


(А12) 
APU 2 GG/Fu Pump Нігѕ A 
1 Tk/Fu Line Htrs B 


APU GG Inj Н20 Tank Htrs B 
APU 2 Tk/Fu Line Htrs A 


Elevon Actr Htrs B 
(R2) 
Circ Pump 2 MNB pwr 


(L1A2) 
Н2О Loop 1 Pump В man ON 
capability 


FES Sec Cntlr GPC Sel 
capability 
Top Evap Duct Fwd,Aft Htrs B 


Hi Load Duct Outbd,Inbd Noz 
Htrs B 


(L2A1) 
FES H20 Fdin A Htrs 2 (all) 


ROEU 
AC2 pwr to: 
Orbiter arm drive mtr 
(ODM mtr 2 — mate 
B, demate B, relax B) 
ODA mtr 2 latch/ 
release 


(R13A2) 
PLBD: 


Port, іра Fwd Blkhd Mtrs 2 
Stbd Door Mtr 2 


(Continued) 


7-231 


CREW INDICATIONS 


All S-BD A/G voice lost if sys 
2 selected 
CRT 2 blanks 


(F7) 
2|RCS JET C/W It — on 
SM ALERT Light/Tone — on 


(FSMs) 
S86 APU/HYD W/B 
SMO THRM HYD (B) 
BCE STRG 3 NSP (if using 

NSP 2) 

S67 CNTL/ESS V 
DISPLAY SWR 

2|F,L,R RCS(F,R,L,U,D) JET 
I/O ERROR CRT2 


SM 67 ELECTRIC 
CNTL BC2 Volts < 20 


4|If site AOS and using S-BD 
Ant Elec 2: 
‘ANTENNA’ (2) 


(L1) 
If H2O PUMP LOOP 1,B 
active: 
C/W H20 LOOP It 
“588 H20 PUMP P1' 
“588 H2O LOOP 1 FLOW’ 
“588 Н2О LOOP 1 TEMP’ 


(01) 
H20 PUMP OUT PRESS 
LOOP 1-20-25 psia 
During Rad Dpy/Sto: 
(R13L) 
RAD LAT CNTL tbs (two) 
indicate single mtr ops 
RAD CNTL STBD tb 
indicates single mtr ops 


STAR TRKR DR POS -Y 
OP/CL time incr from 8 to 
16 sec 


STAR TRKR DR POS -Z CL 
time incr from 8 to 16 sec 


(F7) 
If APUs active and using 
Н20 BLR CNTLR/HTR 2B: 
C/W APU TEMP It — on 
after ~2 min 


If sys pwrd: 
‘S62 BCE BYP PSP 2’ 
Loss of PL TLM and CMD 
If PDI FDA enabled: 
'862 PDI DECOM FAIL' 


SM (BFS SM 63) PL BAY 
DOORS 


During PLBD OP/CL, single 
mtr run time noted on 
actuators listed at left 


NOTES 


(1) If S-BD PM Sys 

2 being used at time of 
bus failure, A/G comm 
capabilities lost until 
Sys 1 selected 


Indications do not 
appear until jets 
commanded 


(5) REACQ and PSP 
reconfig procedures 
are flight specific. If 
read, procedures сап 
be found in payload or 
ISS specific books 


(2) Indication 


appears only during 
site AOS for antenna 
miscompares 


G) OIU 1 interfaces 
with PSP 1 for 
commanding 


„1 TIME í, 


If not done within 

20 min, may freeze 
N2H4 and lose APU. 
However, SM ALERT 
occurs above freezing 
temp 


@ Sec Cntlr Man 
ON Sel capability 
remains. Pri А,В 
Cntlrs remain 


Single mtr time 


(9) Pwr to MCA 
Drivers lost through 
ENABLE sw 


MAL/ALL/GEN J 


EPS SSR-104 (Cont) 
BUS LOSS: CNTLBC2 


ACTIONS 


Refer to OMS/RCS Slide 
Rule for viv loss info 
11|Reconfig following vlv(s) only 
if leak isolation reqd: 
(08) 
e L OMS XFEED B 
eR OMS XFEED B 


(R1) 

If Tk2 in use: 
14|O2,H2 TK2 

• HTR A (two) — OFF 

° B (two) - AUTO 


(A11) 
If Tk4 in use: 
14|O2,H2 TK4 
e HTR A (two) — OFF 
B (two) - AUTO 


(R2) 
* BLR CNTLR/HTR 2 - А 
(C2) 


14 


GNC 23 RCS 
16|Override F2 Manf status to 


CL: 
• ITEM 1,41 EXEC 


e For attitude control, perform 
LOSS OF VERNIERS 
(ORB OPS, RCS) 


17 |If Network Sig Proc 
Encryption Select — 
Bypass 
(A1L) and no SM GPC: 

C3 


e UPLK — NSP BLK 


Place PLT disp sws (eight) to 
green dot position: 

(F8) 

* AIR DATA — NAV 

e ADI ATT —LVLH 

° ERR - MED 

° RATE — MED 

• HSI SEL MODE - ENTRY 

• HSI SEL SOURCE (two) – 
NAV 3 

• RADAR ALTM - 1 


(Continued) 
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EQUIP/FUNCTION LOST 


(O8) 

F,R RCS He Pr Isol B man 
Cntl, GPC CL capability 

L OMS Tk Isol B man CL 
capability 
L,R OMS Xfeed Viv B man 
CL capability 


(R1A2) 

Cryo O2,H2 Tk2 Manf Viv 
Cntl 

Cryo O2, H2 Tk2 Htrs A 


CREW INDICATIONS 


(A11) 
Cryo O2, H2 Tk4 Htrs A 


(R2) 
Hyd H20 Blr 2 Cntlr В 


(C2A2) 
MDU CRT 2 
IDP 2 


(C3) 
FC1 Redundant Reac Му 
Close Cntl 


(O15) 
RCS Manf F2 RJD pwr 
(F2F,F2R,F2U,F2D) 


(016) 

RCS Manf F5/R5/L5 RJD pwr 
(F5L,F5R,L5L,L5D,R5R, 
R5D) 


(C3A5) 
Uplink switch GPC Block of 
UL Cmd capability 


(F8) 

Air Data Source Sel capability 

R ADI Att, Err, Rate Sel 
capability 


R HSI Mode, Source Sel 
capability 


R Radar ALTM Sel capability 


(Continued) 
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NOTES 


(10) Viv holds 


position. GPC OP 
capability remains. 
Isol A remains 


Do not reconfig 
for reg switch or 
l'CNCT procedures 


(12) Viv holds 
position. Man OP and 
full GPC Cntl remains 


03 Viv holds position 


Refer to EPS 7.6 


CRYO TABLE A for 
Switch nomenclature 


(5) Loss of redundant 
port to the following: 
MDU CDR 2 (S) 
MDU МЕР 1 (P) 
MDU PLT 1 (P) 
MDU PLT 2 (S) 
MDU AFD 1 (S) 


Manf status not 


automatically declared 
closed. Jet fail-offs 
may occur 


(7) When SM not 
available, use NSP 
block to inhibit UL 
cmds. ‘BCE STRING 
1(3) NSP’ annunciates 
and it requires GNC 
ИО RESET after 
UPLK – ENA for AOS 


MAL/ALL/GEN J 


EPS SSR-104 (Cont) 


BUS LOSS: CNTLBC2 


ACTIONS 


When reqd: 

e For FC2, perform FUEL 
CELL PURGE — AUTO 
(ORB OPS, EPS) 


(A6U) 

If SENSE - -Z: 

e SENSE - -X 

e Wait 1 sec, reposition as 
desired 


During OPS 8: 
GNC 43 CONTROLLER 


Desel R Pnl Trim R2: 

e DES PNL TRIM R2 ITEM 
39 EXEC 

Desel К Вау Flp up/dn R2: 

e DES BDY FLP UP/DN R2 
ITEM 22 EXEC 


For SSME Hyd Repress: 

(R4) 

• HYD MPS/TVC ISOL VLV 
SYS 1,3 - OP, wait 10 sec, 
then CL 


If reqd during entry 
(« 120K ft): 
(L1) 
e NH3 CNTLR A – PRI/GPC 
If reqd for Post Rollout: 
(L1) 
e NH3 CNTLR B — SEC/ON 


If NH3 CNTLR A(B) — SEC/ 
ON reqd, then: 


(two) — ICH 
e Activate PL H2O loop(s) (if 
applicable) 


• FWD RCS - A AUTO 

e L POD (two) — A AUTO, 
B OFF 

• R POD (two) - A OFF, 
B AUTO 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


* MDU CRT 2 PWR - OFF 
(C2) 

* IDP/CRT2 PWR - OFF 
(F3) 


° R TRIM RHC/PNL - ENA 
° PNL — OFF 

(R2) 

e MPS He 'СМЕСТ L — 


GPC 


(R4) 
* МР5 FILL/DRAIN LO2 
INBD — GND 
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EQUIP/FUNCTION LOST 


(R11U) 
FC2 Purge Viv man Спі 


CREW INDICATIONS 


(A6A1) 
3-Level sw RM for -X Sense 


(F8) 

R Trim RHC INH capability 
R Trim Pnl ON capability 
(C3A1) 

R Bdy Flp UP/DN capability 


(R4) 
MPS/TVC Hyd Sys 2 Isol 
man Спі 


(L1A2) 
NH3 SYS B Pri Cntlr and 
Auto Swover to Sec Cntlr 


(A14) 
Fwd RCS B Htrs (all) 
L Pod B Htrs (partial) 


R Pod A Htrs (partial) 


(R2) 

L MPS He Intercon Viv man 
Cntl 

(R4) 

MPS Prplt F/D Inbd LO2 Viv 
man OP capability 


(Continued) 
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NOTES 


(3) Vlv holds position 


Му normally 


closed 


09) RM sw 


downmodes to 2-level 
for -X position 


60) Left Trim апа 
Body Flap control 
remains. Right Trim 
and Body Flap cntl 
function is regained 
after the lost contacts 
have been deselected 
in OPS-8 (3,B) 


67 Sys В Sec Спїїг 
man ON capability 
remains 


62) А Нігѕ гетаіп 
63 В Нігѕ гетаіп 


64) Viv holds 
position. Loss of 
manual capability to 
inert LO2 Manf 
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BUS LOSS: CNTLBC2 


BUS ISOLATION 


26 
27 


28 
28 
28 
28 


28 


28 


29 


29 
30 


29 
29 
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= 


32 
33 


34 


35 


36 
36 


37 
38 
38 


37 
39 
39 
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EQUIP/FUNCTION LOST CREW INDICATIONS 


(016) 
ASA 4 sol Driver pwr 


(L2A1) 
Atm Press Сп! O2 Sys 2 
Sply Viv Cntl 


(R1A2) 

FC2 Reac VIv Cntl via pnl R1 
sw 

FC2 STOP capability via 
START/STOP sw (рпі R1) 

(R2) 

C MPS He Isol B man Cntl 


(A6A1) 

R ADI Att Ref set capability 

Aft Pnl Trans X,Y Norm and 
Pulse Sel capability 

Aft Рпі Trans Z High,Norm, 
and Pulse Sel capability 

Aft Pnl Trans Low Z Sel 
capability 

Aft Pnl Rot Roll,Pitch, Yaw 
Disc Rate, and Pulse Sel 
capability 

Aft Pnl PRI,ALT,VERN Sel 
capability 

Aft Pnl PCT Exec capability 


(R13A2) 

Rad Cntl Sys: 
Port,Stbd Lat 1-6 Mtr 2 
Stbd Dpy/Sto Mtr 1 


(C3A5) 
L,R ADP Dpy Mtrs 2 
Htr Cntlrs 2 


(O6) 

-Y Star Trkr Dr Sys 2 OP/CL 
capability 

-Z Star Trkr Dr Sys 1 CL 
capability 


(F6A5, F8A5) 

NLG Bkup Release,Extension 
Sys2 

LMG, RMG Bkup Release 
Sys2 

NWS Hyd Sys 2 

LG Extend VIv 2 


(R13A2) 
PL Reten Sys B Rel/Lat Mtrs 


(R13A2) 
Ku Ant Sto/Dpy Mtr 2 
Direct Sto Mtr 2 


(R2) 

APU 2 Cntlr pwr Sply А 

APU 2 GBX GN2 Repress 
Viv 

Hyd Main Pump 2 Depress 
Solenoid RPC A 

Hyd Main Pump 1 Depress 
Solenoid RPC B 


(A8L) 
Port RMS: 
MPM Mtr 2 
Fwd MRL Mtr 1 
Mid MRL Mtr 2 
STBD RMS: 
MPM Mtr 1 
Mid MRL Mtr 1 
Aft MRL Mtr 2 


(Continued) 
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NOTES 


(3) Vlv holds position 


Six vivs fail to 
non-isolation position 


6) Viv holds 
position. FC2 
Redundant Reac Му 
Close Спїї on рп! СЗ 
remains 


67) Able to stop FC2 
via FC2 CNTLR sw 
(pnl 015:A) 


Use Fwd рпі C3 


pbs 


69) Redundant mtrs 
remain 


60) Htr Cntlrs 1 


remain 


61) Sys 1 remains 


2) Hyd Sys 1 still 
available for NWS 


Loss of redundant 
hyd NLG deploy and 
NWS redundancy 


G4) Mtr 1 remains 


69) Redundant pwr 
sply remains. GG Bed 
T and GBX P ind lost 
when APU running 


(86) Redundant RPC 
remains 


Single mtr time. 
One failure away from 
EVA to stow MPM or 
from RMS/OBSS 
jettison 


Single mtr time. 


One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


Single mtr time. 


One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


MAL/ALL/GEN J 


EPS SSR-104 (Cont) 
BUS LOSS: CNTLBC2 


ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
(017) 
Freon Loop 1 Cold Plate Flow Мм closes. 
Xdcr Redundant VIVA 

Aft PL MNB current Xdcr remains 
(R2) PLT Dpy/Jett 

40|APU 2 Fu Tk VIv B remains 
(F2,F3) 

41/CDR Dpy Fire 1 

41 Jett Fire 1 


09/26/08 7-235 MAL/ALL/GEN J 


EPS SSR-105 


BUS LOSS: CNTLBC3 


ACTIONS 
( 


1|e GAS GEN/FUEL 
PUMP 2- AAUTO 
e LUBE OIL LINE 2 — 
A AUTO 
APU HTR TK/FU LINE/H2O 
1 |• SYS 1A - AUTO 
1B - OFF 
2A — OFF 
2B – AUTO 


CRSFD LINES - A AUTO, 
B OFF 


e cb AC1 H20 LOOP PUMP 
1A/2 (three) – cl 

(L1) 

e H20 PUMP LOOP 1-A 

e FLASH EVAP CNTLR 
SEC - GPC (if using Sec 
Cntlr) 

• ТОР ЕУАР НТК NOZ R- 
B AUTO 

• TOP ЕУАР НТК DUCT - 
A(C) 

If HI LOAD EVAP enabled: 

e HI LOAD DUCT НТК - 
A(C) 

(R2) 

* BLR CNTLR/HTR 1,2 
(two) - B 

Refer to OMS/RCS Slide 
Rule for vlv loss info 

Do not perform if BC1,2,3 
unpwrd at same time: 


GNC 23 RCS 
Override F2 Manf status to 


— ITEM 1 


ITEM 41 EXEC 


(MA73C:C,D) 

e cb MCA PWR AC2 30 
MID 2,4 (two) — op 

For PLBD ops: 

e OP/CL Drs in man mode 


If reqd during entry 
И) 120K ft): 


° Um CNTLR B - PRI/GPC 


(Continued) 
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A 


о 


o 


EQUIP/FUNCTION LOST 


(A12) 

APU 2 GG/Fu Pump Htr B 
2 Lube Oil Line Htrs B 
1 Tk/Fu Line Htr B 


APU 2 Tk/Fu Line Htr A 


Rud/Spd Bk Htr B 


Circ Pump 2 MNC pwr 


(A14) 
OMS Crsfd Ln Htrs B (all) 


(L1A2) 
H20 Loop 1 Pump B 


FES Sec Cntlr man On Sel 
capability 
Top Evap R Noz Htr A 


Top Evap Duct Fwd,Aft L,R 
Htrs B 

Hi Load Duct Outbd,Inbd 
Htrs B 


(R2) 
Hyd H20 Віг 1,2 Cntlr A 


(MA73C) 
Stbd,Port Rad Lat 1-6 Mtr 2 
Limit sw 
(MA73C) 
PLBD: 
C/L Lat 13-16 Mtr 2 
Stbd Aft Blkhd Mtr 2 
Port Drive Mtr 2 
Port,Stbd Fwd Blkhd Mtr 2 
Stbd Door Mtr 2 
Port,Stbd Door Mtr 1 CL 
Limit sw 


(L1A2) 
NH3 Sys A Pri Cntlr and Auto 
Swover to Sec Cntlr 


(Continued) 
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CREW INDICATIONS 


SM ALERT Light/Tone — on 
S67 CNTL/ESS V 


SM 67 ELECTRIC 
CNTL BC3 Volts < 20 


(FSM) 
RM DLMA MANF 


(08) 
2|FWD RCS МАМЕ ISOL 2 
tb — bp 


If H2O PUMP LOOP 1,В — 
ON: 
C/W Н2О LOOP It — on 
‘S88 H2O PUMP P 1’ 
‘S88 H20 LOOP 1 FLOW’ 
‘S88 H2O LOOP 1 TEMP’ 


(01) 
Н2О PUMP OUT PRESS 
LOOP 1 meter ind — 
20-25 psia 


(F7) 

If APUs active and using 
H20 BLR CNTLR/HTR 1A 
or 2A: 

C/W APU TEMP It on 
after ~2 min 


During Rad Dpy ops: 
(R13L) 
RAD CNTLR tbs (two) 
indicate single mtr ops 


L,R ADP deploy time incr 
from 15 to 30 sec 


STAR TRKR DR POS (two) 
OP/CL time incr from 
8 to 16 sec 


SM (BFS SM 63) PL BAY 
DOORS 


Ifin AUTO OP/CL for PLBDs, 
sequence terminates 
immediately and msg (563) 
PBD CONFIG' 


During MAN PLBD OP/CL, 
single mtr run time noted on 
actuators listed at left 


(A8L) 

Port RMS: 
DPY/STO tb — bp 
RETEN LAT tb — bp 
R-F-L FWD tb — bp 

STARBOARD RMS: 
RETEN LAT tb — bp 
R-F-L FWD tb – bp 
R-F-L MID tb — bp 


SM 94 PDRS CONTROL 


PORT RMS Indications lost: 
MPM Mtr 2 STO/DPY 
Fwd MRL Mtr 1 

LAT/REL/RDY 
Mid MRL Mtr 2 
LAT/REL/RDY 

STBD RMS Indications lost: 
MPM Mtr 1 STO/DPY 
Fwd MRL Mtr 1 

LAT/REL/RDY 
Mid MRL Mtr 1 

LAT/REL/RDY 
Aft MRL Mtr 2 

LAT/REL/RDY 


(Includes MNB FMC2, MNB MMC1, MNB MMC2, MNB MMC3, MNB MMC4, MNB AMC2) 


NOTES 


x! Ix 


If not done within 20 
min, may freeze N2H4 
and lose APU. 
However, SM ALERT 
occurs above freezing 
temp 


(2) М\у holds position 


(3) n OPS 2, FES 
GPC cmd is not 
present, but one may 
be sent if reqd 


@) Sec Cntlr On sel 
capability remains. Pri 
A,B Cntlrs remain 


(5) If AC2 cbs not 
opened, Lat Mtrs 2 of 
actuators for Port, {ра 
Rad Lat 1-6 continue 
to run until Sys B Lat 
Cntl sw placed to 
OFF. Other equip 
pwrd by AC2 MMC2 
and AC2 MMCA lost 
because of MNB 
MMC2 and MNB 
MMC4 loss 


(6) Sys A Sec Спїїг 
man On capability 
remains 


MAL/ALL/GEN J 


EPS SSR-105 (Cont) 
BUS LOSS: CNTLBC3 


ACTIONS 


If NH3 CNTLR А(В)- 
SEC/ON reqd, then: 


(two) — ICH 
If applicable: 
e Activate PL H2O LOOP(s) 


AUTO 
e O2,H2 ТКБ Htr B (two) – 
OFF 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 
(L1) 


• SMOKE DETN СКТ 
TEST - OFF 


09/26/08 


OOON COON 


13 
13 


EQUIP/FUNCTION LOST CREW INDICATIONS 


Port RMS: 
MPM Mtr 2 
Fwd MRL Mtr 1 
Mid MRL Mtr 2 

STBD RMS: 
MPM Mtr 1 
Fwd MRL Mtr 1 
Mid MRL Mtr 1 
Aft MRL Mtr 2 


Cryo О2, H2 Tk5 Htr B 


(L1A1) 
Smoke Detn Test capability 
(all dets) 


(016) 
RJDF 2B F4/F5 Manf Logic 
pwr (F4R,F4D,F5L,F5R) 


(017) 
ТУС 3 Isol ME 
4 1501 ME 


(R1A2) 
Man ON Cntl of Cryo 02,H2 
Tk 2,4 Htrs B 


(MA73C) 
L Vents 1,2,3,5,8,9 Mtrs 2 
R Vents 1,2,6,8,9 Mtrs 2 


(C3A6) 

Fwd Pnl Trans X,Y Norm, 
Pulse, Fwd Pnl Rot Roll, 
Pitch, Yaw Disc Rate, Pulse 
Sel capability 

Fwd Pnl Trans Low Z Sel 
capability 

Fwd Pnl Trans Z High,Norm, 
Pulse Sel capability 

Fwd Pnl PRI,ALT,VERN Sel 
capability 

Fwd Pnl PCT Exec capability 

(R2) 

Pneu Не 1501 2 man Cntl 

L MPS He Isol A man Cntl 

(F6A5, F8A5) 

NLG, LMG, RMG Bkup Rel 
Sys 1, NLG Pyro Extension 
Sys 1 

(MA73C) 

Port,Stbd Rad Mtrs 2 Ору 
capability 

-Y Star Trkr Dr Sys 2 OP/CL 
capability 

-Z Star Trkr Dr Sys 1 OP/CL 
capability 

L,R ADP Htr Cntlr 2 

Deploy Mtrs 2 
Deploy Disc 2 


(Continued) 
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NOTES 


@ Single mtr time. 
One failure away from 
EVA to stow MPM or 
from RMS/OBSS 
jettison 


Single mtr time. 


One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


Single mtr time. 
One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


VÑ 


N WARNING | 


ісасаса сата тата за а 


Driver pwr to F4/F5 
Jets lost only if both 
RJDF 2B and 
L5/F5/R5 Driver 
sws (pnl O16:F) 
OFF simultaneously 


(1) Six vivs fail to 


non-isolation position 


@2 Auto Спїї of these 
Hirs also lost if single 
Htr Ops and tank not 
paired 


(3) Use pb on АЕТ 
pnl AG 


Stow capability 


remains 


MAL/ALL/GEN J 


EPS SSR-105 (Cont) 
BUS LOSS: CNTLBC3 


BUS ISOLATION 


16 
17 
18 


09/26/08 


EQUIP/FUNCTION LOST 


(MA73C) 
ET Door Mtrs: 
C/L Lat Actr 1 Mtr 2 GPC 
Спїї 
L Dr Uplock Lat Mtr 2 GPC 
Lat capability 
R Dr Uplock Lat Mtr 2 GPC 
Lat capability 
R Dr Closure Mtr 2 GPC CL 
capability 
(MA73C) 
AC pwr removal capability via 
Limit sw for ET Dr Mtrs: 
C/L Lat Actr 1 Mtr 2 
L Dr Uplock Lat Mtr 2 
R Dr Uplock Lat Mtr 2 
Closure Mtr 2 


(MA73C) 

Ku Ant Sto/Dpy Mtr 2 Sto and 
Dpy Limit sw 

Redundant Ku-Bd Xmit 
Enable Signal 

Redundant Ku-Bd Boom 
Stow Enable ІІ Excitation 
Signal 

(R2) 

APU 3 Fu Tk VivB 


7-238 


CREW INDICATIONS 


NOTES 


05) Redundant mtrs 
remain 


With inoperative 
limit sw, mtr will 
continue to run until 
DPY/STO sw is placed 
to GND position 


(17) MNC MMC2 pwr 
for Ku-Bd Xmit Enable 
signal remains 


MNC MMC2 pwr 


remains to supply pwr 
to Boom stow enable II 
signal for stow mtrs 


Viv closes. 
Redundant Vlv A 
remains 


MAL/ALL/GEN J 


EPS SSR-106 
BUS LOSS: CNTLCA1 


ACTIONS 
( 


PUMP 2- AAUTO 
1|e GAS GEN/FUEL 
PUMP 3 – B AUTO 
e LUBE OIL LINE З — 
B AUTO 
APU HTR TK/FU LN/H2O 
• SYS 2A – AUTO 
° 2B – OFF 
3A - OFF 
3B - AUTO 


——— Ce 


(L1) 

e H20 PUMP LOOP 2 ОМ 

e H20 PUMP LOOP 1 – 
GPC 

e FLASH EVAP CNTLR PRI 
A — ON (if using A Cntlr) 

• TOP EVAP НТК NOZ R - 
A AUTO 

If HI LOAD EVAP enabled: 

e HI LOAD DUCT НТК - 


(L2) 
* FLASH EVAP FDLN HTR B 


* | IDP/CRT SEL - 1 
e КІРР/СКТ SEL - 2 
On MCC GO: 

e GPC/CRT 03 EXEC 


e If BFS in GPC 1, 2, or 4; 
and if engage reqd, use pb 
CDR RHC 


If CA1,2,3 unpwrd at same 
time: 


Override F3 Manf status to 
CL: 

e RCS FWD - ITEM 1 
EXEC 

e МАМЕ VLVS З OVRD - 
ITEM 42 EXEC 


(A14) 
* RCS/OMS HTR R POD 
(two) — A AUTO, B OFF 


Refer to OMS/RCS Slide 
Rule for vlv loss info 
5|Reconfig following viv(s) only 
if leak isolation reqd: 


XFEED 1/2 
R RCS TK 1/2 
XFEED 1/2 


(Continued) 
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EQUIP/FUNCTION LOST 


(A12) 
APU 2 GG/Fu Pump Htr B 


APU 3 GG/Fu Pump Htr A 
3 Lube Oil Ln Htr A 
2 Tk/Fu Ln Htr B 


APU 3 Tk/Fu Ln Htr A 


Aft Fuselage Htrs B 


Circ Pump 2 MNC pwr 
3 MNC pwr 


(L1A2) 
H20 Loop 2 Pump GPC Спі 


FES Cntlr Pri A GPC Sel 
capability 

Topping Evap R Noz Htr B 

Topping Evap Duct L,R Fwd, 
Aft Htr C 

Hi Load Duct Inbd,Outbd 
Htrs C 


(L2A1) 
FES H20 Fdin B Htrs 2 (all) 


(C2A2) 
MDU CRT 3 


IDP 3 

(R2) 

APU/HYD Blir Cntlr/Htr ЗВ 
(F6A5) 

GPC 3,5 engage capability 
PLT BFS engage capability 


(O16) 
RCS Manf ЕЗ RJD pwr (F3F, 
F3L,F3U,F3D) 


(A14) 
R Pod Htrs B (all) 


(07) 

Aft L RCS He Press Isol В 
man CL capability 

Aft L,R RCS Tk Isol 1/2 man 
CL capability 

Aft L,R RCS Xfeed Viv 1/2 
man CL capability 


(Continued) 
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CREW INDICATIONS 


(F7) 
SM ALERT Light/Tone — on 
CRT 3 blanks 


(FSMs) 
S69 FC REAC 

S67 CNTL BUS V 
VO ERROR CRT3 


SM 67 ELECTRIC 


CNTL СА1 < 20 V 


During Rad Dpy/Sto ops: 
(R13L) 
RAD CNTL PORT tb 
indicates single mtr ops 
RAD LAT CNTL STBD tb 
indicates single mtr ops 


R ADP deploy time incr 
from 15 to 30 sec 


PLB Floodlts lost: 
Mid Stbd 
Aft Port 
Docking 
(F7) 
If APUs active and using 
BLR CNTLR/HTR 3B: 
C/W APU TEMP It — on 
after ~2 min 


SM 88 APU/ENVIRON 
THERM 


H20 LOOP 2 PUMP APT 


NOTES 
s1 TIME 1, 
! CRITICAL! 


If not done within 20 
min, may freeze N2H4 
and lose APU. 
However, SM ALERT 
occurs above freezing 
temp 


(2) Pri A man On Sel 
capability remains. Pri 
В and Sec Cntlrs 
remain 


(3) wrong FDA limit 
set is selected by SM 
preconditioning 
software due to loss of 
Н20 Loop 2 pump On 
Switch scan 


(4) Loss of redundant 

port to the following: 
MDU CDR 1 (P) 
MDU MFD 1 (S) 
MDU MFD 2 (S) 
MDU AFD 1 (S) 
MDU PLT 2 (P) 


Do not reconfig 
for reg switch or 
l'CNCT procedures 


MAL/ALL/GEN J 


EPS SSR-106 (Cont) 
BUS LOSS: СМТІСА1 


ACTIONS 


(08) 
* ROMS TK ISOL B 


GNC 23 RCS 


e Reprioritize L,R Manf 3 Jets 
to first priority: 
DES INH twice all other 
jets, highest priority first, 
then next highest, etc 

e Set aft pod(s) PRI JET FAIL 
LIMIT to 3 


When reqd: 

e For FC3, perform FUEL 
CELL PURGE — AUTO 
(ORB OPS, EPS) 


Prior to using L OMS: 
(08) 
L OMS Не PRESS/VAP ISOL 


If reqd during entry 
(< 120K ft): 

(L1) 

e NH3 CNTLR А(В)- 
PRI/GPC 


BUS ISOLATION 


e MPS He СМЕСТК- 
GPC 


(R4) 
* MPS FILL/DRAIN LO2 
OUTBD - GND 


e FLOOD AFT PORT - OFF 
° MID STBD — OFF 
° DOCKING - OFF 
e PORT RMS LIGHT - OFF 


(A15) 
OPCU 2 CONV - OFF 
OPCU 2 V-ADJ - OFF 
APCU 2 CONV - OFF 


(Continued) 
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o 


N 


со 


о 


10 
11 


12 
13 


EQUIP/FUNCTION LOST CREW INDICATIONS 


(08) 
R OMS Tk Isol В man CL 
capability 


(A14) 
Aft RCS L,R Jet 3 Htrs 


(R11U) 
FC3 Purge VIv man Cntl 


(08) 

L OMS He Press Isol А man 
Cntl, He Уар Isol 1,2 man 
A Спїї 


(R4) 
MPS/TVC Hyd Sys 3 Isol 
man Спі 


(L1A2) 
NH3 Sys B Sec Cntlr man 
On capability 


(R2) 
R Eng He Intercon Vlv man 
Cntl 


(R4) 
Prplt F/D Outbd LO2 Viv man 
Cntl 


(O16) 
RGA 3 


(O17) 
АТУС 1 1501 ME 


(A7A1) 

PLB Floodlts 
Aft Port 
Mid Stbd 
Docking 
Port RMS It 


If SSPTS: 

(A15) 

PTU 2 (OPCU 2 and APCU 2) 

Ability to change state of 
APCU 2’s OUTPUT relay 


(C3A5) 
R ADP Dpy Mtr 1 
Htr Cntlr 1 


(R1A2) 

FC3 Reac МІ Спі via pnl R1 
sw 

FC3 STOP capability via 
START/STOP sw 


(Continued) 
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NOTES 


(6) Му normally 
closed 


(7) Sys B Pri Спі, 
auto switchover to Sec 
Cntlr remain 


Loss of manual 
capability to inert LO2 
Manf 


(9) Six vivs fail to 


non-isolation position 


(0) Redundant mtr 
remains 


(11) Htr Cntir 2 


remains 


(12) Viv holds 
position. FC3 
Redundant Reac Viv 
Close Спїї on рп! СЗ 
remains 


03 FC3 сап be 
stopped via FC3 
CNTLR sw (016:A) 


MAL/ALL/GEN J 


EPS SSR-106 (Cont) 
BUS LOSS: СМТІСА1 


BUS ISOLATION 


09/26/08 


EQUIP/FUNCTION LOST CREW INDICATIONS 


(C3) 
FC2 Redundant Reac Viv 
Close Cntl 


(R1A2) 

Cryo O2,H2 Тк1 Htrs A man 
On and Tk3 Htrs B man On 
Cntl 


(R2) 
L MPS He Isol B man Cntl 


Cryo O2, H2 Tk5 Htr A man 
On Спі 


(R13A2) 
PLBD: 
СЛ. Lat 1-4, 5-8 Mtrs 2 
Port Aft Blkhd Mtr 2 


(A8L) 

Port RMS: 
Fwd MRL Mtr 2 
Mid MRL Mtr 2 
Aft MRL Mtr 1 

STBD RMS: 
Fwd MRL Mtr 1 
Mid MRL Mtr 2 
Aft MRL Mtr 2 


(L1A2) 
Freon Loop 2 Спїїг A Rad 
Byp Viv Mtr man Спїї 


(A6A1) 
Aft ADI Att ref set capability 


(016) 
RJDF 2А ЕЗ Manf Logic pwr 
(F3L,F3D,F3U,F3F) 


(C3A1) 

R OMS Eng Pr Vlv Coil 1 and 
Cntl Viv 1,2 Coils 1 

R OMS Arm 1, Arm/Press 1 
sw contacts 


(R4) 

HYD BK ISOL VLV 3 man 
Cntl 

(F6A5,F8A5) 

LG Extend VIv 1 

NWS Hyd Sys 1 


(O6) 
-Z Star Trkr Dr Sys 2 OP/CL 
capability 
(R13A2) 
Rad Cntl Sys: 
Stbd Rad Lat 7-12 Mtr 2 
Port Rad Dpy/Sto Mtr 2 
(R2) 
ET Door Mtrs: 
C/L Lat Actr 1 Mtr 1 man 
Sto capability 
C/L Lat Actr 2 Mtr 1 man 
Sto capability 
L Dr Closure Mtr 2 man Спі 
L Dr Uplock Lat Mtr 1 man 
Cntl 
R Dr Uplock Lat Mtr 1 man 
Cntl 


(Continued) 


7-241 


NOTES 


(0) Redundant mtr 
remains 


Auto Спїї of these 
Hirs also lost if single 
Htr Ops and tank not 
paired 


(9 During PLBD 
OP/CL, single mtr run 
time noted on 
actuators 


Pwr to MCA 
Drivers lost through 
ENABLE sw 


Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


Single mtr time. 
One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


Cntlrs А,В Rad 
Вур Viv Mtrs Auto Спі 
and Cntlr B Rad Byp 
Му Mtr Man Cntl 
remain 


D 


š 1 


N 
TET 


Driver pwr to F3 


Jets lost if RJDF 2A 
Driver sw OFF 
(O16:F) 


67 Redundant coils 
remain 


@2) R OMS auto 
shtdn if Pc < 80% and 
“ on MNVR EXEC 
display 


CAUTION 


No purge. Wait 10 
min between burns 


63 Viv holds 


position. GPC 
capability remains 


04 Lost Hyd deploy 
capability for all Ldg 
Grs. Pyro Backup 
Release Sys will 
deploy Ldg Grs. МІС 
can also be deployed 
by Hyd Sys 2 


65) Hyd Sys 2 stil 
available for NWS 


MAL/ALL/GEN J 


EPS SSR-106 (Cont) 
BUS LOSS: CNTLCA1 


BUS ISOLATION 


09/26/08 


26 


27 


28 
29 


29 


30 
30 


EQUIP/FUNCTION LOST 


(R13A2) 
Ku Ant Sto/Dpy Mtr 1 
Direct Sto Mtr 1 


(R13A2) 
Redundant Sto Initiate Signal 
to Ku-Band 


(017) 
Freon Loop 2 Cold Plate Flow 
Хасг 


(R2) 

APU 1 Fu Tk VivB 

Hyd Main Pump 3 Depress 
Solenoid RPC A 

Hyd Main Pump 2 Depress 
Solenoid RPC B 


(017) 
Aft PL MNC current Xdcr 
(F3,F4) 
PLT Dpy Fire 2 
Jett Fire 2 
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CREW INDICATIONS 


NOTES 


@Ə Mtr 2 remains 


б) Redundant stow 
initiate sig (CNTL BC1) 
to Ku-Band remains 


Viv fails closed. 
Redundant vlv remains 


@9) Redundant RPC 
remains 


CDR Dpy/Jett 


remains 


MAL/ALL/GEN J 


EPS SSR-107 
BUS LOSS: CNTLCA2 


ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
(А12) (А12) MASTER ALARM a 
1|« APU НТВ GAS GEN/FUEL | |ÀPU 3 GG/Fu Pmp Htrs A Light/Tone — on 
PUMP 3 — B AUTO 2 TK/Fu Ln Htrs В FD TT ae 
APU HTR TK/FU LN/H20 | " А 
e SYS 2А - AUTO APU 3 Tk/Fu Ln Htrs А ЭМ ALERT Light/Tone ón ! CRITICAL ! 


2|C/W FREON LOOP It — on 
3|C/W RCS JET It — on 
CRT 4 blanks 


. 2B — OFF 


3A — OFF If not done within 20 


APU 3 GG Inj Н2О Htrs min, may freeze N2H4 


——— =k 


3B - AUTO 3A,23A 
(R2) (FSMs) and lose APU. 
Circ Pump 3 MNC pwr 567 CNTL BUS V However, SM ALERT 
S67 DISPLAY SW A (2) occurs above freezing 
(R1A2) 2|S88 EVAP OUT T 1,2 temp 


If TK1 in use: 
e 02,H2 TK1 НТК B 


Cryo O2,H2 Tk1 HtrA 3lF RCS D(L,U,F) JET 


4|/О ERROR CRT4 (2) If FES Cntir Pri A 


(two) — AUTO 


If TK3 in use: 

 О2,Н2 ТКЗ НТК A (two) – 
AUTO 

e О2,Н2 TK3 НТК B 
(two) — OFF 


Cryo O2,H2 Tk3 Htr B 


SM 67 ELECTRIC 


CNTL CA2 < 20 V 


During Rad Dpy/Sto ops: 
(R13L) 
RAD CNTL PORT tbs (two) 
indicate single motor ops 


in ON position and 
cooling by FES only 


@ Indications do not 
appear until jets 
commanded 


(2) t GPc 
commands CRT 


(A15) R ADP deploy time incr from | 
if TK5 in use: Cryo O2,H2 Tk5 Htr A 15 to 30 sec (5) PriAGPC Sel __ 
e O2,H2 TK5 HTR B (two) — STAR TRKR DR POS -Z CL capability remains. Pri 
AUTO time incr from 8 to 16 вес || P and Sec Cntlrs 
e О2,Н2 ТК5 НТВ А гетаіп 
(two) — OFF (F7) | | 
If APUs active and using Loss of redundant 
(R2) (R2) BLR CNTLR/HTR 3B: port to the following: 
* BLR CNTLR/HTR 3- A APU/HYD Bir Cntlr/Htr ЗВ C/W APU TEMP It — on MDU AFD 1 (P) 
(L1) (L1A2) after ~2 min 


• FLASH EVAP CNTLR PRI 
А – OFF 

• FLASH EVAP CNTLR PRI 
B — ON (if reqd) 

«ТОР EVAP НТК DUCT - 
A(B) 

If HI LOAD EVAP enabled: 

e HI LOAD DUCT HTR - 


(Continued) 


09/26/08 


о 


FES Cntlr Pri A man ОМ Sel 
capability 


Topping Evap Duct Fwd,Aft 
Htrs C 


Hi Load Duct Inbd,Outbd, 
Noz Htrs C 


(R12A2) 
IDP 4 
MDU CRT 4 


(C3) 
FC2 Redundant Reac Viv 
Close Cntl 


(Continued) 
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MAL/ALL/GEN J 


EPS SSR-107 (Cont) 


BUS LOSS: CNTLCA2 


ACTIONS 


Refer to OMS/RCS Slide 
Rule for viv loss info 
7 |Reconfig following viv(s) only 
if leak isolation reqd: 
(07) 
e AFT L,R RCS TK 1/2 
° XFEED 1/2 


When reqd: 
e Perform FC3 purges in 
AUTO mode (ORB OPS) 


e OVRD MANF VLVS 
STAT 3 - ITEM 42 EXEC 


* Wait at least 1 sec, then 
reposition as desired 


e Reprioritize L,R Manf 4 Jets 
to first priority: 
DES INH twice all other 
jets, highest priority first, 
then next highest priority, 
etc 

e Set aft pod(s) PRI JET FAIL 
LIMIT to 6 


(Continued) 
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EQUIP/FUNCTION LOST 


(O7) 
AFT L RCS: 

Tk Isol 1/2 man CL 
capability 

He Press 1501 B man Cntl, 
GPC CL capability 

Xfeed vlv 1/2 man CL 
capability 

AFT R RCS: 

Tk Isol 1/2 man CL 
capability 

Xfeed VIv 1/2 тап CL 
capability 

(O8) 

R OMS Tk Isol В man CL 

capability 
FWD RCS: 

Tk Isol 1/2 man CL and 
man Ovrd of GPC CL 
capability 

(R11U) 
FC3 Purge Му man Спі 


CREW INDICATIONS 


(A6A1) 

Aft ADI capability: 
Att Sel 
Error Scale Sel 
Rate Scale Sel 
Att ref set 


(A14) 
R Pod B Htrs (partial) 


(O16) 
RCS Manf F3 RJD pwr 
(F3L,F3D,F3U,F3F) 


(A6A1) 
3-level sw RM for -X Sense 


(A14) 
Aft RCS L,R Jet 4 Htr 


(Continued) 
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NOTES 


Do not reconfig 
for reg switch or 
l'CNCT procedures 


Му normally 


closed 


Manf status not 
automatically declared 
closed. Jet fail-offs 
may occur 


(1g) RM sw 


downmodes to 2-level 
for -X position 


MAL/ALL/GEN J 


EPS SSR-107 (Cont) 


BUS LOSS: CNTLCA2 


ACTIONS 


During OPS 8: 
GNC 43 CONTROLLERS 


Deselect R Pnl Trim R1: 

e DES PNL TRIM R1 — 
ITEM 38 EXEC 

Deselect R BDY FLP UP/DN 
R1: 

e DES BDY FLP R1 - ITEM 
21 EXEC 


e NH3 CNTLR A(B) – 
PRI/GPC 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 
(F3) 


• TRIM RHC – ENA 
° PNL — OFF 


(R11L) 
e IDP/CRT4 PWR - OFF 
• МОО CRT 4 PWR - OFF 


09/26/08 


EQUIP/FUNCTION LOST CREW INDICATIONS 


(F8A7) 
R Trim RHC — INH capability 
PNL — ON capability 


(C3A1) 

R Bdy Flp — UP/DN 
capability 

(R4) 

MPS/TVC Hyd Sys 3 Isol 
man Спі 


(L1A2) 
NH3 Sys A Sec Cntlr man On 
capability 


(O6) 

-Z Star Trkr Dr Sys 2 CL 
capability 

(R1A2) 


FC3 Reac VIv Cntl via pnl R1 
sw 


FC3 STOP capability via 
START/STOP sw 


(C3A5) 
R ADP Dpy Mtr 1 
Htr Cntlr 1 


(A6A1) 

Aft Panel Trans X,Y, Norm, 
Pulse, Rot Roll, Pitch, Yaw 
Disc Rate, and Pulse Sel 
capability 

Aft Pnl Trans Z High,Norm 
Pulse Sel capability 

Aft Pnl Trans Low Z Sel 
capability 

Aft Pnl PRI, ALT, VERN Sel 
capability 

Aft Pnl PCT Exec capability 

(C3A1) 

R OMS Eng Pr VIv Coil 2 and 
Cntl Viv 1,2 Coil 2 

R OMS Arm 2, Arm/Press 2 
Sw contacts 


(F6A5,F8A5) 
NLG Ext Sys 1 
NLG,LMG,RMG Bkup Rel 
Sys 1 
(R2) 
R MPS He Isol A man Cntl 
(R13A2) 
Rad Cntl Sys: 
Port RAD Lat 7-12 Mtr 2 
Dpy/Sto Mtr 2 


(Continued) 
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NOTES 


KD) L Trim and Body 
Flap cntls remain. 
Right Trim and Body 
Flap cntl function is 
regained after lost 
contacts have been 
deselected in 

OPS-8 (3,B) 


(12) Sys A Pri Cntrr, 
auto switchover to Sec 
Cntlr remain 


03 Redundant mtrs 
remain 


Му holds 


position. FC3 
Redundant Reac Viv 
Close Спїї on рп! СЗ 
remains 


09) ЕСЗ сап be 


stopped via FC3 
CNTLR sw (pnl 
016:А) 


(16) Htr Cntir 2 


remains 


(7) Use pbs at pnl C3 
(8) Redundant coils 
remain 


R OMS auto 
shtdn if Pc < 80% and 
“Р on MNVR EXEC 
display 


CAUTION 


No purge. Wait 10 
min between burns 


MAL/ALL/GEN J 


EPS SSR-107 (Cont) 
BUS LOSS: CNTLCA2 


BUS ISOLATION 


20 
20 


21 


22 
23 
24 


24 


25 
26 


27 
27 
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EQUIP/FUNCTION LOST 


(A8L) 
Port RMS MPM Mtr 1 
Stbd RMS MPM Mtr 2 


(R2) 
ET Door Mtrs: 
C/L Lat Actr 1 Mtr 2 man 
Stow capability 
C/L Lat Actr 2 Mtr 2 man 
Stow capability 
L Dr Uplock Lat Mtr 1 man 
R Dr Closure Mtr 1 man 
Cntl 
R Dr Uplock Lat Mtr 1 man 
Cntl 


(R13A2) 
Ku Ant Sto/Dpy Mtr 1 
Direct Sto Mtr 1 


(R2) 
APU 2 Fu Tk VIVA 
Cntlr Pwr Sply B 
Hyd Main Pump 3 Depress 
Solenoid RPC A 
Hyd Main Pump 2 Depress 
Solenoid RPC B 


(R13A2) 
PLBD: 
C/L Lat 9-12 Mtr 2 
13-16 Mtr 1 
Stbd Aft Blkhd Mtr 1 
Port Door Mtr 1 


(F3,F4) 


PLT Dpy Fire 1 
Jett Fire 1 


CREW INDICATIONS 
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NOTES 


(3) Redundant mtrs 
remain 


60) Single mtr time. 
One failure away from 
EVA to stow MPM or 
from RMS/OBSS 
jettison 


67 Mtr 2 remains 


62) Viv closed. 


Redundant vlv remains 


63 Redundant pwr 
sply remains. Turbine 
speed ind lost 


(04) Redundant RPC 
remains 


5) During PLBD 
OP/CL, single mtr 
times noted on 
actuators 


6) Pwr to MCA 
Drivers lost through 
ENABLE sw 


67) CDR DpylJett 
remains 


MAL/ALL/GEN J 


EPS SSR-108 
BUS LOSS: CNTLCA3 


ACTIONS 
( 


1|e GAS GEN/FUEL 
PUMP 3- AAUTO 
e LUBE OIL LINE З — 
A AUTO 
APU HTR TK/FU LN/H2O 
1|e SYS 2A - AUTO 
2B – OFF 
3A - OFF 
3B - AUTO 


4/02, H2 TK2 
* HTR A (two) - AUTO 
• HTR B (two) - OFF 


If TK4 in use: 

4|O2, H2 ТК4 
e HTR A (two) - AUTO 
e HTR B (two) — OFF 


(R2) 
* BLR CNTLR/HTR 2 - B 
° 3-В 


Refer to OMS/RCS Slide 
Rule for vlv loss info 


(MA73C:C,D) 
5|e cb MCA PWR АСЗ MID 2,4 
two) — op 


(Continued) 
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о 


EQUIP/FUNCTION LOST 


(A12) 
APU 3 GG/Fu Pump Htrs В 


APU 3 Lube Oil Ln Htr B 


APU 2 Tk/Fu Ln Htr B 
APU 3 Tk/Fu Ln Htr A 


Hyd Circ Pump 3 MNA pwr 


(R1A2) 
Cryo О2,Н2 Tk2 Htrs B 


(A11) 
Cryo О2,Н2 TK4 Htrs B 


(R2) 
APU/HYD Bir Cntlr/Htr 2А 
3A 


(016) 
RCS Manf F4 RJD pwr 
(F4R,F4D) 


(MA73C) 


Stbd,Port Rad Lat 7-12 Mtr 2 


Limit sw 


(Continued) 
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CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 


(F7) 
SM ALERT Light/Tone — on 


(FSM) 
567 CNTL BUS V 
RM DLMA MANF 


SM 67 ELECTRIC 


CNTL САЗ Volts < 20 


(O8) 
2|FWD RCS ТК ISOL 1/2 
tb — bp 
2|FWD RCS MANF ISOL 3,4 
tb — bp 
(L1) 
3|RAD BYP VLV 1 tb — bp 
3|FLOW PROP VLV LOOP 2 
tb — bp 


(R13L) 
5 RAD CNTL (two) tb — bp 


R ADP deploy time incr from 
15 to 30 sec 


STAR TRKR DR POS -Z 
OP/CL time incr from 8 to 
16 sec 


(F7) 
If APUs active, using BLR 
CNTLR/HTR 2A or 3A: 
C/W APU TEMP It — on 
after ~2 min 


(Includes MNC FMC3, MNC MMC2, MNC MMC4, MNC AMC3) 


NOTES 


TIME 1, 


x! 


If not done within 20 
min, may freeze N2H4 
and lose APU. 
However, SM ALERT 
occurs above freezing 
temp 


(2) М\у holds position 


(з) Viv ops not 


affected 


G) Refer to EPS 7.6 
CRYO TABLE A for 
switch nomenclature 


(5) If AC3 cbs not 
opened, Lat Mtrs 2 of 
actuators for Port, Stbd 
Rad Lat 7-12 would 
continue to run until 
Sys B Lat Cntl sw 
placed to OFF. Other 
equip pwrd by AC3 
MMC2 and AC3 
MMC4 is lost because 
of MNC MMC2 and 
MNC MMC4 loss 


© Manf 4 status 
automatically declared 
closed 


MAL/ALL/GEN J 


EPS SSR-108 (Cont) 


BUS LOSS: CNTLCA3 


ACTIONS 


For PLBD ops: 
e OP/CL Drs in man mode 


(L1) 

«ТОР EVAP НТК DUCT - 
A(B) 

If HI LOAD EVAP enabled: 

* HI LOAD DUCT HTR - 
A(B) 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 
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со N 


о 


10 
11 
11 


10 
12 


EQUIP/FUNCTION LOST 


(MA73C) 
Port,Stbd Rad Dpy/Sto Mtrs 2 
PLBD: 

C/L Lat 1-4,5-8,9-12 Mtrs 2 

13-16 Mtr 1 

Port Aft Blkhd Mtr 2 

Stbd Aft Blkhd Mtr 1 

Port Door Mtr 1 

Stbd Door Mtr 2 CL Limit sw 


(L1A2) 

Topping Evap Duct Fwd,Aft 
Htrs C 

Hi Load Duct Outbd,Inbd 
Noz Htrs C 


(A14) 
Aft RCS L,R Jet 5 Htrs 


(R2) 
C MPS Не Isol B man Спі 


(MA73C) 
-Z Star Trkr Dr Sys 2 OP/CL 
capability 
R ADP Deploy Mtr 1 
Deploy Dsc 1 
Htr Спїїг 1 


(MA73C) 

LH Vents 1,2,3 Mtrs 1 
Vent 6 Mtr 2 

RH Vents 8,9 Mtrs 1 
Vent 3 Mtr 2 
Vent 5 Mtr 2 


(MA73C) 
ET Door Mtrs: 
C/L Lat Actr 2 Mtr 2 GPC 
Cntl 
L Dr Closure Mtr 2 GPC CL 
capability 
R Dr Closure Mtr 1 GPC CL 
capability 
R Dr Uplock Lat Mtr 1 GPC 
Lat capability 


(MA73C) 
AC pwr removal capability via 
Limit sw for ET Dr Mtrs: 
C/L Lat Actr 2 Mtr 2 
L Dr Closure Mtr 2 
R Dr Closure Mtr 1 
Uplock Lat Mtr 1 


(A8L) 
Port RMS: 
MPM Mtr 1 
Fwd MRL Mtr 2 
Aft MRL Mtr 1 


STBD RMS: 


MPM Mtr 2 
Mid MRL Mtr 2 


(Continued) 
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CREW INDICATIONS 


SM (BFS,SM) 63 PL BAY 
DOORS 


Ifin AUTO OP/CL for PLBDs, 
sequence terminates 
immediately and msg (563) 
PBD CONFIG' 


During MAN PLBD OP/CL, 
single mtr run time noted on 
actuators listed at left 


(A8L) 

PORT RMS: 
DPY/STO tb – bp 
RETEN LAT tb — bp 
R-F-L AFT tb — bp 


STARBOARD RMS: 
DPY/STO tb — bp 


SM 94 PDRS CONTROL 
PORT RMS Indications lost: 
MPM Mtr 1 STO/DPY 
Fwd MRL Mtr 2 
LAT/REL/RDY 
Aft MRL Mtr 1 
LAT/REL/RDY 


STBD RMS Indications lost: 
MPM Mtr 2 STO/DPY 
Mid MRL Mtr 2 
LAT/REL/RDY 


NOTES 


e Mtr 2 remains 


(8) Htr Cntir 2 


remains 


(ә) Redundant mtrs 
remain 


Single mtr time. 


One failure away from 
EVA to stow MPM or 
from RMS/OBSS 
jettison 


(1) Single mtr time. 
One failure away from 


loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


02) Single mtr time. 
One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


MAL/ALL/GEN J 


EPS SSR-108 (Cont) 
BUS LOSS: CNTLCA3 


BUS ISOLATION 


09/26/08 


EQUIP/FUNCTION LOST CREW INDICATIONS 


(MA73C) 
Ku Ant Sto/Dpy Mtr 1 Limit sw 


(MA73C) 

Redundant Ku-Bd Xmit 
Enable Signal 

Redundant Boom Stow 
Enable II Excitation Signal 


(R2) 
APU 3 FU Tk VIVA 
Cntlr pwr Sply А 
GBX GN2 Repress Vlv 


7-249 


NOTES 


(13) With an inop limit 
sw, mtr will continue to 
run until primary sw 
returned to GND 


MNB MMC4 pwr 
for Ku-Bd Xmit Enable 
Signal remains 


(15) ММВ MMC4 pwr 
remains to supply pwr 
to Boom stow enable II 
signal for stow mtrs 


Viv closed. 
Redundant vlv remains 


(7) Redundant pwr 
sply remains 
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EPS SSR-109 
CONTROL BUS - PANEL WIRING MATRIX 


к" Aen e | asa [во | oca | co [см | one | oas 
X X X X X X X 


x x x х 
>x х 
х х х 


x x х х 
x x x х 
x x x х 


x x x x x x >x 
x x x x x х 
x x x X X X X X X x >x 
x x x X X X X X X x х 
x x x X X X X X X x х 
> x x x x x x х 


ххх 
x x x x X X x x х 


х х х 
x x x x x х 
ххх 


x x x X X X X X X х х 


NOTE 
This table shows control bus and “daisy-chained” panels that make up 
that particular control bus 
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MAL/ALL/GEN J 


EPS AC 
SSR 110-148 


EPS AC 
SSR 110-148 


EPS SSR-110 
BUS LOSS: AC1 


ACTIONS 


e Perform FC1 SHUTDN 
FC SHUTDN (Cue Card 


R 


(R1) 
* AC1 BUS SNSR - OFF 


(R2) 
* ВІК CNTLR/HTR 1 – А 


(two) – ON, В 

• H20 LOOP 1 BYP 
MODE - AUTO 

e H20 PUMP LOOP 2- 
OFF 


• AV BAY 1 РАМА – OFF 
° УВ - ON 
e AV BAY 2 FAN (two) — ON 


e AV BAY 3 FANA- ON 


If Arlk/Tnl Fan active: 
e ARLK FAN A — OFF 
e B- ON 


e Maintain ШОН canister(s) 
changeout per cue card and 
FLIGHT PLAN 


During sleep periods: 
L1 


6|« CAB FAN (two) - ON 


(R13U) 

e C/W PARAM SEL tw 
(three) — 115, 074, 092, 
062 

e CW PARAM - INH 

° МЕМ - CLEAR 

e C/W PARAM SEL tw 
(three) – > 119 


SM 60 SM TABLE MAINT 


e Inhibits 0612705, 0612700, 
0612740, 0612710, 
0612665 


«Hose stowed in cradle 

eVWCS ON It - OFF 

e FAN SEP SEL sw - OFF 

• HOSE BLOCK - SEP 2 

e In next step, alternate fan 
sep will turn on for 30 sec. 
Normal ops may proceed 
after 30-sec run complete 

e FAN SEP SEL sw - 2 


(Continued) 
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(Includes all AC1 sub-buses) 


EQUIP/FUNCTION LOST 
FC1 Pumps and pH Snsr 


Hyd H20 Bir 1 Cntlr B 
3 Cntlr A 


Humidity Sep A 
IMU Fan A 


N 


H2O Loop 2 Byp Спїїг, Sig 
Condr 


со 


H20 Loop 2 Вур МІ pwr 
2 Pump GPC Спі 
1 Pump A 

Av Bay 1 FanA 


ы 


Av Вау 2 Sig Condr, Xdcrs 
(ECLS SC3) 
Av Bay 3 FanB 


Freon Loop 1 Pump A 
2 Pump B 


Arlk/Tnl Fan A 


7 |Cabin Air S/C (ECLS SC6) 


WCS Fan/Sep 1 


(Continued) 
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CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 


(F7) 

EVENT TIME ind blank 

C/W FC PUMP It — on 

C/W AC VOLT It — on 

C/W FREON LOOP It — on 
C/W AV BAY/CAB AIR It — on 
C/W H2O LOOP It — on 

SM ALERT Light/Tone — on 


(F9) 
AC1 ФА,ФВ,ФС AC volts < 90 


(LIGHTS LOST) 

Instr Its R (pnls C2,F8,F9) 

Pnl Its L/Ctr (pnls L1,L2,L4, 
C2,C3,F2,F6,F7) 

Pnl Its ШОН (pnis 05,06, 
07,013,014,015) 

Numeric Its (pnis O3,F7) 

Orbit Sta Instr Its (pnls A1, A2) 


(FSMs) 
S67 AC VOLTS 1 
S86 HYD RSVR Q 


S86 WSB T 
SM2 HYD QTY (B) 
$МО THRM HYD (B) 


566 AV BAY 3 FAN 

566 AV BAY 2 FAN 

569 FC PUMP 1 

569 FC H2 PUMP 1 

588 FREON FLOW 2 
S88 FRN AFT CP 2 

S88 FRN PL HX 2 

S88 H20 PUMP P2 
S88 H20 LOOP 2 QTY 
S88 Н2О LOOP 2 TEMP 


(R1) 
ЕСІ COOL PUMP AP tb – bp 


HYD QTY 1 ind — 096 

APU H20 QTY З ind – 096 

(O1) 

AIR TEMP AV BAY 2 ind – 
45 degF 

H20 PUMP OUT PRESS 
LOOP 2 ind — 0 psia 

FREON FLOW LOOP 1 
ind — 578 pph 


(ОЗ) 
RCS/OMS PRPLT QTY Gage 
and MSN TIME ind blank 


(L1) 
If H2O LOOP 1 PUMP A 
active: 
“588 H2O PUMP P 1’ 
“588 H2O LOOP 1 FLOW’ 
‘S88 H20 LOOP 1 TEMP’ 


H20 PUMP OUT PRESS 
LOOP 1 ind — 20-25 psia 


If HUM SEP A ON: 
‘S66 HUMID SEP A’ 


(Continued) 


NOTES 
s1 TIME 1, 
! CRITICAL! 


FC1 must be shutdn 
within 9 min to avoid 
potentially hazardous 
condition 


(2) H20 Loop 2 
Pump Out Press, 
Pump AP, Accum Qty, 
Pump Out Temp snsrs 
lost 


(3) H20 Loop 2 Вур 
viv holds position 


(4) Av Bay 2 Fan АР, 
Air Out Temp snsrs 
lost 


Crew and gnd 
have lost PPCO2 Xdcr 


Use streamers (if 
flown) or monitor by 
feel during wake period 


@ CO2 partial Press 
and Cabin Fan AP 
snsrs lost 


Inhibits Primary 


C/W for CAB Fan АР, 
Н2О Loop 2 Pump P, 
ЕСІ stack Temp, FC1 
Cool Pump AP 


(9) Inhibits H2O Loop 
2 Pump AP, Pump Out 
Press, Pump Out 
Temp, Accum Qty, and 
Cabin HX In Temp 
respectively 
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EPS SSR-110 (Cont) 
BUS LOSS: AC1 


ACTIONS 


e Remove pin from SEC 
ACTUATOR and BYP vlv 
linkage, connect linkage to 
PRI ACTUATOR 


(L1) 
• CAB TEMP CNTLR - 1 


Refer to OMS/RCS Slide 
Rule for vlv loss info (use 
FPC1 Slide for Aft RCS and 
FMC1 Slide for Fwd RCS) 


e AC1 ЗФ FWD 1- op 
° MID1 —op 


(MA73C:E) 
ecb AC1 WCS FAN SEP 1 
(three) — op 


e OPS INST HYD АСТЕ 


IF DOCKING MISSION 
e cb AC1 ARLK/TNL FAN A 
(three) — op 


(Continued) 
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EQUIP/FUNCTION LOST 


Cabin Temp Cntlr 2, Hx Byp 
Viv Mtr 2 


AC1 FMC1 Bus pwr 

RH Vent 1,2 Mtr 1 

-Y Star Trkr Dr Sys 1 OP/CL 
capability 

L ADP Dpy Mtr 1 

AC1 MMC1 Bus pwr 

RH Vents 3,5,6 Mirs 1 

PL Reten Sys A Rel/Lat Mtrs 

Port Rad Lat 1-6, 7-12 
Mtrs 1 

Port Rad Dpy/Sto Mtr 1 

PLBD: 
C/L Lat 9-12 Mtr 1 
Port,Stbd Fwd Blkhd Mtrs 1 
Stbd Door Mtr 1 


PLBD: 
C/L Lat 1-4, 5-8 Mtrs 1 
Port, Aft Blkhd Mtr 1 
AC1 MMC3 Bus pwr 
AMC1 Bus pwr 
LH Vent 8,9 Mtr 1 


Port Aft MRL Mtr 2 
Stbd Fwd MRL Mtr 2 
Stbd Aft MRL Mtr 1 
D&C Primary Itg 
Shldr Brace release 

AC1 Middeck Utility Pnl 
(MUP) 

Ops Hyd Actr Instr 


Arlk/Tnl Fan A 


(Continued) 
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CREW INDICATIONS 


If IMU FAN A ON: 
‘S66 IMU FN SPD A’ 
‘S66 IMU FAN DP’ 


If APUs active and using Н2О 
BLR CNTLR/HTR 1B or 3A, 
then C/W APU TEMP It on 
after ~2 min 


STAR TRKR DR POS -Y 
OP/CL time incr from 8 to 
16 sec 


L ADP deploy time incr from 
15 to 30 sec 


If Freon Loop 2 Pump B on: 
‘S88 FREON FLOW 2’ 
‘S88 FRN AFT CP 2’ 

‘S88 FRN PL HX 2’ 


FREON FLOW LOOP 2 
ind - 578 ррһ 


SM (BFS SM 63) PL BAY 
DOORS 


During РЕВО OP/CL, single 
mtr run time noted on 
actuators listed at left 


During Rad Dpy/Sto ops: 
R13L 


RAD CNTL tbs (four) 
indicate single mtr ops 


NOTES 


Lose Auto Temp 
Cntl via Cntlr 2 and 
Н20 Loop 2 Cabin Hx 
In Temp Snsr. Hx Byp 
Vlv holds position 


@) Redundant mtr 
remains 


Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


Single mtr time. 
One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 
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EPS SSR-110 (Cont) 
BUS LOSS: АС1 


EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
Bypass vivs hold 
position and Cntlr А 
Rad Byp Viv Mtrs 


remain 
(three) — o 


p 
ecb AC1 AFT POD VLV GP 
1 (three) — op 


AC1 Util pwr (F1/MO52J) 


e FC1 PUMPS (three) — ор 
e CTR ENG (three) – op 
e R ENG (three) — op 


*NH20 LOOP PUMP 1А/2 
(three) — op 
e AV BAY 1 FAN A (three) — 


op 

e AV BAY 3 FAN B (three) — 
op 

e IMU FAN A (three) — op 

e HUM SEP A (three) — op 


e ФА H2O CNTLR 2 — op 
• ФВ CAB AIR S/C - op 


e ФА CAB T CNTLR 2 — op 
• ФВ AV BAY 2 S/C — op 


e FREON LOOP 1 PUMP А 
(three) — op 

e FREON LOOP 2 PUMP B 
(three) — op 


* ФА BLR HYD BYP 1B — 
op 

• ФВ HYD QTY 1 — op Hyd Rsvr 1 Qty Snsr 

* ФС BLR HYD BYP 3A - 


e ФА RAD CNTLR 1B — op Freon Loop 1 Cntlr B Rad Byp 
Viv Mtr 

e ФВ RAD CNTLR 2B - op Freon Loop 2 Спїїг В Rad Byp 
Viv Mtr 

• DA LTG PNL L/CTR — op Рпі Its L/Ctr 

e DB LTG PNL L OVHD - Pnl Its ШОН (pnls 05,06,07, 


O13,014,015) 
Orbit Sta Instr Its 


(Continued) (Continued) 
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EPS SSR-110 (Cont) 
BUS LOSS: АС1 


BUS ISOLATION 


ONLY ON MCC CALL, 


• ФВ NUMERIC FWD - ор 


09/26/08 


EQUIP/FUNCTION LOST CREW INDICATIONS 


Inst Its R 

Numeric Its (pnls O3,F7) 

(RCS/OMS Prplt Qty, 
Gauge, Mission and Event 
Timers) 


LH Vents 5,6 Mtrs 1 
Stbd Rad 1 Lat 1-6,7-12 
Mtrs 1 

Stbd Rad Dpy/Sto Mtr 1 


ET Door Mtrs: 

C/L Lat Actr 1,2 Mtr 1 

L Dr Closure Mtr 1 
Uplock Lat Mtr 1 


7-255 


NOTES 


(1) Redundant mtr 
remains 


VMCC for total 
OMS Qtys. Aft Qtys 
are found on 

GNC SYS SUMM 2 


MAL/ALL/GEN J 


EPS SSR-111 
BUS LOSS: АС1 ФА 


ACTIONS 


(two) — ON, B 

e H2O LOOP 1 BYP 
MODE - AUTO 

e H20 PUMP LOOP 2- 
OFF 

*NFREON PUMP LOOP 

1-B 
*NFREON PUMP LOOP 


If Arlk/Tnl Fan active: 
e ARLK FAN A — OFF 
° В-ОМ 


(R2) 
* BLR CNTLR/HTR 1-A 


SM 60 SM TABLE MAINT 

e Inhibits 0612705, 0612700, 
0612740, 0612710, 
0612665 

e Reset upper limit of 
0450114 (FC1 H2 PUMP 
STATUS) to current value 
*0.3 volts 


If CAB TEMP CNTLR 2 
active: 


e Remove pin from SEC 
ACTUATOR and BYP vlv 
linkage, connect linkage to 
PRI ACTUATOR 


• CAB TEMP CNTLR - 1 


(R13U) 

e C/W PARAM SEL tw 
(three) — 033,115 

• CW PARAM - INH 

° МЕМ - CLEAR 

e CW PARAM SEL tw 
(three) – > 119 


«Hose stowed in cradle 

eVWCS ON It - OFF 

e FAN SEP SEL sw - OFF 

e HOSE BLOCK - SEP 2 

e In next step, alternate fan 
sep will turn on for 30 sec. 
Normal ops may proceed 
after 30-sec run complete. 

e FAN SEP SEL sw - 2 


(Continued) 


09/26/08 


= 


ы 


EQUIP/FUNCTION LOST 


1Ф of Hum Sep А 

1Ф of IMU Fan A 

H20 Loop 2 Byp Спїїг, Sig 
Condr, Вур Viv pwr 


1Ф of H2O Loop 2 Pump 
GPC Cntlr pwr 
1Ф of H2O Loop 1 Pump A 
Freon Loop 1 Pump A 
2 Pump B 
1® of AV Bay 1 Fan А 


1® of AV Bay 3 Fan B 


16 of Arlk/Tnl Fan А 


Hyd H20 Bir 1 Cntlr В 


1® of FC1 H2 Pump 


10 of FC1 Coolant Pump 


Cabin Temp Cntlr 2, Hx Byp 
Viv Mtr 2 


19 of WCS Fan/Sep 1 


(Continued) 
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CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 

(F7) 

C/W AC VOLT It — on 

C/W Н2О LOOP It — on 

SM ALERT Light/Tone — on 

(F9) 

АС1 ФА AC volts < 90 


(LIGHTS LOST) 

Instr Its R (pnls С2,Ғ8,Ғ9) 

Pnl Its L/Ctr (pnls L1,L2,L4, 
C2,C3,F2,F6,F7) 


(FSMs) 
S67 AC VOLTS 1 

S69 FC H2 PUMP 1 

S86 WSB T 

SMO THRM HYD 

588 Н2О PUMP P 2 
588 Н2О LOOP 2 QTY 
588 Н2О LOOP 2 TEMP 


(01) 
H20 PUMP OUT PRESS 
LOOP 2 ind — 0 psia 


If H2O PUMP LOOP 1, A 
active: 
“588 H20 PUMP P 1’ 


(O1) 

H20 PUMP OUT PRESS 
LOOP 1 ind — 40-45 
psia 

If IMU FAN A ON: 
‘S66 IMU FN SPD A’ 
‘S66 IMU FAN DP’ 


If HUM SEP A ON: 
‘S66 HUMID SEP A’ 


If APUs active, and using 
BLR CNTLR/HTR 1B: 
C/W APU TEMP It — on 
after ~2 min 


(B) 


NOTES 


(1) H20 Loop 2 Вур 
Vlv holds position and 
H20 Loop 2 Pump Out 
Press, Pump AP 
Accum Qty, Pump Out 
Temp snsrs lost 


@ Inhibits H2O Loop 
2 Pump AP, Pump Out 
Press, Pump Out 
Temp, Accum Qty, and 
Cabin HX In Temp 
respectively 


(3) If H20 Loop 1 
Pump A active, Loop 1 
Pump Out Press must 
drop below 45 psia to 
trigger C/W 


Lose Auto Temp 
Cntl via Cntlr 2 and 
H20 Loop 2 Cabin Hx 
In Temp snsr. Hx Byp 
vlv holds position 


(5 Inhibits Primary 

C/W for AC1 voltage 
and Н2О Loop 2 Pump 
P 


(6) 2Ф ops will 

result in degraded 
airflow. Crew actions 
will pwr fans thru alt 
pwr source with full ЗФ 
power 


MAL/ALL/GEN J 


EPS SSR-111 (Cont) 
BUS LOSS: AC1 ФА 


ACTIONS 


8|If bus shorted: 
e Open all AC1 ФА cbs that 
pwr ЗФ loads on pnis 14: 
C-J,M,N (10 cbs), MA73C: 
E,G,H,I (4 cbs) 
e Open all AC1 ЗФ ganged 


cbs on рпів 14: B (1 cb), 
MA73C: C,D,F (5 cbs 


9|If bus not shorted: 
e Perform the following BUS 
ISOLATION steps 


(L4:L) 
e cb AC1 ФА CAB T CNTLR 


(L4:P) 
• cb AC1 ФА RAD CNTLR 


(L4:R) 
ecb AC1 ФА INST К — op 


09/26/08 


EN] 


EQUIP/FUNCTION LOST 


10 of AC Utility Power 
Outlets at F1 and MO52J 


AC1 FMC1 Bus pwr 
MMC1 Bus pwr 
MMC3 Bus pwr 
AMC1 Bus pwr 


Freon Loop 1 Cntlr В Rad 
Byp Viv Mtr 


Pnl Its L/Ctr (pnls L1,L2,L4, 
C2,C3,F2,F6,F7) 


Instr Its R (pnis C2,F8,F9) 


RMS: 
1Ф of Port Mid MRL Mtr 1 
Port Aft MRL Mtr 2 
біра Fwd MRL Mtr 2 
Stbd Aft MRL Mtr 1 
D&C Primary Ltg 
Shldr Brace Release 


FC1 pH Snsr 


7-257 


CREW INDICATIONS 


NOTES 


(7) мсс will provide 
equipment reconfig 
info if required 


Ganged cb. 
Isolation of shorted 


phase reqd to prevent 
coupling of energy 
from remaining two 
phases into shorts. 
After opening cbs, 
refer to the following 
SSRs for functions lost 
and crew indications 
caused by unpowering 
sub-buses: SSR-114, 
SSR-115, SSR-116, 
SSR-117 


For unshorted 
bus, perform single Ф 
isolation steps to 
prevent powering 
single phase loads 
with coupled energy 
from remaining two 
phases 


Bypass viv holds 
position and Cntlr A 
Rad Byp VIv Mtr 
remains 


MAL/ALL/GEN J 


EPS SSR-112 
BUS LOSS: АС1 ФВ 


ACTIONS 
(L1) 


( 
• H20 PUMP LOOP 2 - ON 


e H20 PUMP LOOP 1 
(two) — GPC, B 

• AV BAY 2 FAN (two) — ON 

* FREON PUMP LOOP 
1-B 

* FREON PUMP LOOP 


e Maintain ШОН canister(s) 
changeout per cue card and 
FLIGHT PLAN 

During sleep periods: 

(L1) 

4|» CAB FAN (two) - ON 


(R13U) 
e C/W PARAM SEL tw 
(three) — 033, 074 
6|» CW PARAM - INH 
° МЕМ - CLEAR 
e C/W PARAM SEL tw 
(three) — > 119 


e\Hose stowed in cradle 

e WCS ON It — OFF 

e FAN SEP SEL sw — OFF 

e HOSE BLOCK - SEP 2 

e In next step, alternate fan 
sep will turn on for 30 sec. 
Normal ops may proceed 
after 30-sec run complete. 

e FAN SEP SEL sw - 2 


SM 60 SM TABLE MAINT 


e Reset upper limit of 
0450114 (FC1 H2 PUMP 
STATUS) to current value 
* 0.3 volts 


(Continued) 
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[SE 


со 


EQUIP/FUNCTION LOST 


1Ф of Hum Sep А 

1Ф of IMU Fan А 

1Ф of H2O Loop 2 Pump 
GPC Cntlr pwr 

1Ф of H2O Loop 1 Pump A 

Av Bay 2 Sig Condr, Xdcrs 
(ECLS SC3) 

1Ф Freon Loop 1 Pump A 

2 Pump B 
1Ф of AV Bay 1 FanA 


1® of AV Bay 3 Fan B 


16 of Arlk/Tnl Fan А 


Cab Air Sig Cond 
(ECLS SC6) 


19 of WCS Fan/Sep 1 


1Ф of FC1 H2 Pump 


10 of FC1 Coolant Pump 


10 of AC Utility Power 
Outlets at F1 and MO52J 


(Continued) 
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1 


1 


CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 

(F7) 

C/W AC VOLT It — on 

C/W AV BAY/CAB AIR 
It — on 

SM ALERT Light/Tone — on 


(F7) 
EVENT TIME ind blank 


(F9) 
АСТ ФВ volts < 90 


(LIGHTS LOST) 

Рпі Its L/OH (pnls О5,06, 
O7,013,014,015) 

Numeric Its (pnls ОЗ,Р7) 


(FSMs) 
S67 AC VOLTS 1 

S69 FC H2 PUMP 1 

S86 HYD RSVR Q 

SM2 HYD QTY 

S66 AV BAY 2 FAN 

S66 CAB PPCO2 

S66 CABIN FAN 

S88 H20 LOOP 2 TEMP 


HYD/APU 
HYD QTY 1-0% 
(O1) 
AIR TEMP AV BAY 2 – 
45 degF 


(03) 
RCS/OMS PRPLT QTY Gage 
and MSN TIME ind blank 


If H2O PUMP LOOP 1,A 
active: 
Н2О LOOP C/W It 
“588 H2O PUMP P 1’ 
(01) 
H20 PUMP OUT PRESS 
LOOP 1-40-45 psia 


(B) 


NOTES 


(1) If H20 Loop 1 
Pump A active, Loop 1 
Pump Out Press must 
drop below 45 psia to 
trigger C/W 


(2) Av Bay 2 Fan АР, 
Air Out Temp snsrs 
lost 


Crew and gnd 
have lost PPCO2 Xdcr 


(2) Use streamers (if 
flown) or monitor by 
feel during wake period 


(5) CO2 partial Press 
and Cabin Fan AP 
snsrs lost 


© Inhibits Primary 
C/W for AC1 voltage 
and Cabin Fan AP 


(7) 20 ops will 

result in degraded 
airflow. Crew actions 
will pwr fans thru alt 
pwr source with full 3® 
power 


MCC will provide 
equipment reconfig 
info if reqd 


MAL/ALL/GEN J 


EPS SSR-112 (Cont) 
BUS LOSS: АС1ФВ 


ACTIONS 


9|If bus shorted: 
e Open all АС1 ФВ cbs that 
pwr ЗФ loads on pnis L4: 
C-J,M,N (10 cbs), MA73C: 
E,G,H,I (4 cbs) 
e Open all AC1 ЗФ ganged 


cbs on pnisL4:B (1 cb), 
MA73C: C,D,F (5 cbs) 


10|If bus not shorted: | 


e Perform the following BUS 
ISOLATION steps 


BUS ISOLATION 
IF BUS NOT SHORTED, 
PERFORM 


(L4:K 
e cb AC1 ФВ CAB AIR 


(L4:L) 
e cb AC1 ФВ AV BAY 2 


(L4:0) 
e cb AC1 ФВ HYD QTY 1 – 


(L4:Q) 
ecb AC1 ®B LTG PNL L 


(L4: 
e cb AC1 ФВ NUMERIC 
FWD — ор 


EPS SSR-113 
BUS LOSS: АС1 ФС 


ACTIONS 
(R2) 
* BLR CNTLR/HTR 3 - B 
(L1) 


• H20 PUMP LOOP 1 
(two) - GPC, B 
e FREON PUMP LOOP 1 -B 


If Arlk/Tnl Fan active: 
e ARLK FAN A — OFF 
e В-ОМ 


(Continued) 


09/26/08 


= 


N 


EQUIP/FUNCTION LOST 


AC1 FMC1 Bus pwr 
MMC1 Bus pwr 
MMC3 Bus pwr 
AMC1 Bus pwr 


RMS: 
16 of Port Mid MRL Mtr 1 
Port Aft MRL Mtr 2 
Stbd Fwd MRL Mtr 2 
Stbd Aft MRL Mtr 1 


Freon Loop 2 Cntlr B Rad 
Byp Viv Mtr 


Pnl Its L/OH (pnls О5,06,07, 
013,014,015) 


Numeric Its (pnls ОЗ,Р7) 
(RCS/OMS Prplt Qty 
Gage, Mission, and Event 
Timers) 


EQUIP/FUNCTION LOST 
Hyd H20 Bir 3 Cntrl A 


19 of Hum Sep А 

1Ф of IMU Fan A 

1Ф of H2O Loop 2 Pump 

GPC Cntlr pwr 

1Ф of H2O Loop 1 Pump A 

1Ф Freon Loop 1 Pump A 
2 Pump B 

1Ф of AV Bay 1 FanA 


1Ф of AV Bay 3 Fan A 


16 of Arlk/Tnl Fan А 


(Continued) 
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CREW INDICATIONS 


CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 

(F7) 

C/W AC VOLT It — on 

SM ALERT Light/Tone — on 

(F9) 

AC1 ФС AC volts < 90 


(LIGHTS LOST) 
Orbit Sta Instr Its 
(pnis A1,A2) 


(FSMs) 
S67 AC VOLTS 1 
S69 FC H2 PUMP 1 
S86 WSB T 

SMO THRM HYD 


HYD/APU 
APU H20 QTY 3 - 0% 


(B) 


(Continued) 


NOTES 


(9 Ganged cb. 
Isolation of shorted 
phase reqd to prevent 
coupling of energy 
from remaining two 
phases into short. 
After opening cbs, 
refer to the following 
SSRs for functions lost 
and crew indications 
caused by unpowering 
sub-buses: 

SSR-114, SSR-115, 
SSR-116, SSR-117 


For unshorted 
bus, perform single Ф 
isolation steps to 
prevent powering 
single phase loads 
with coupled energy 
from remaining two 
phases 


07 Bypass viv holds 
position and Cntlr А 
Rad Byp Viv Mtr 
remains 


(12) VMCC for total 
OMS Qtys. Aft Qtys 
are found on 

GNC SYS SUMM 2 


NOTES 


@ For unshorted 
bus, perform single Ф 
isolation steps to 
prevent powering 
single phase loads 
with coupled energy 
from remaining two 
phases 


(2) If H20 Loop 1 
Pump A active, Loop 1 
Pump Out Press must 
drop below 45 psia to 
trigger C/W 


MAL/ALL/GEN J 


EPS SSR-113 (Cont) 
BUS LOSS: АС1 ФС 


ACTIONS 


(R13U) 

e CW PARAM SEL tw 
(three) — 033 (AC1 
voltage) 

• CW PARAM - INH 

° МЕМ - CLEAR 

e C/W PARAM SEL tw 
(three) – > 119 


eHose stowed in cradle 

eVWCS ON It - OFF 

* FAN SEP SEL sw - OFF 

* HOSE BLOCK - SEP 2 

e In next step, alternate fan 
sep will turn on for 30 sec. 
Normal ops may proceed 
after 30-sec run complete. 

e FAN SEP SEL sw - 2 


SM 60 SM TABLE MAINT 

e Reset upper limit of 
0450114 (FC1 H2 PUMP 
STATUS) to current value 
* 0.3 volts 


5 If bus shorted: 
e Open all AC1 ФС cbs that 
pwr ЗФ loads on pnls L4: 

C-J,M,N (10 cbs), MA73C: 
Е,С,Н,І (4 cbs) 

ө Open all AC1 3@ ganged 
cbs on рпів L4:B (1 cb), 


MA73C: C,D,F (5 cbs) 


If bus not shorted: 
e Perform the following BUS 
ISOLATION steps 


e cb AC1 OC LTG INST 
OS – op 


(Continued) 
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A 


EQUIP/FUNCTION LOST 


1Ф of WCS Fan/Sep 1 


1Ф of FC1 H2 Pump 


1Ф of FC1 Coolant Pump 


1Ф of AC Utility Power 
Outlets at F1 and MO52J 


AC1 ЕМС1 Bus pwr 
MMC1 Bus pwr 
MMC3 Bus pwr 
AMC1 Bus pwr 


Orbit Sta Instr Its (Pnls 
A1,A2) 


(Continued) 
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CREW INDICATIONS 


If H2O PUMP LOOP 1, A 
active: 
C/W Н2О LOOP It — on 
'888 H20 PUMP P 1' 
(O1) 
H20 PUMP OUT PRESS 
LOOP 1-40-45 psia 
If APUS active and using H2O 
BLR CNTLR/HTR 3A: 
C/W APU TEMP It — on 
after ~2 min 


NOTES 


(2) it H20 Loop 1 
Pump A active, Loop 1 


Pump Out Press must 
drop below 45 psia to 
trigger C/W 


(3) 20 ops will 

result in degraded 
airflow. Crew actions 
will pwr fans thru alt 
pwr source with full ЗФ 
power 


(2) MCC will provide 
equipment reconfig 
info if reqd 


G) Ganged cb. 
Isolation of shorted 
phase reqd to prevent 
coupling of energy 
from remaining two 
phases into short. 
After opening cbs, 
refer to the following 
SSRs for functions lost 
and crew indications 
caused by unpowering 
sub-buses: 

SSR-114, SSR-115, 
SSR-116, SSR-117 


(6) For unshorted 
bus, perform single 
isolation steps to 
prevent powering 
single phase loads 
with coupled energy 
from remaining two 
phases 


MAL/ALL/GEN J 


EPS SSR-113 (Cont) 
BUS LOSS: АС1 ФС 


ACTIONS 


(MA73C:F) 
e cb AC1 OPS INST HYD 
ACTR ФС- op 


09/26/08 


EQUIP/FUNCTION LOST CREW INDICATIONS 


Ops Hyd Actr Instr 


RMS: 
16 of Port Mid MRL Mtr 1 
Port Aft MRL Mtr 2 
Stbd Fwd MRL Mtr 2 
Stbd Aft MRL Mtr 1 
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NOTES 


MAL/ALL/GEN J 


EPS SSR-114 


BUS LOSS: AC1 FMC1 


ACTION 
NONE 


BUS ISOLATION 


(MA73C:C) 


• cb MCA LOGIC MCA PWR 
AC1 ЗФ FWD 1- op 


EPS SSR-115 


EQUIP/FUNCTION LOST 


AC1 FMC1 Bus pwr 

RH Vent 1,2 Mtr 1 

L ADP Dpy Mtr 1 

-Y Star Trkr Dr Sys 1 OP/CL 


capability 


BUS LOSS: AC1 MMC1 


ACTION 
NONE 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 
(MA73C:C) 


• cb MCA LOGIC МСА PWR 
AC1 ЗФ MID 1 — op 


EPS SSR-116 


Na 


со 


EQUIP/FUNCTION LOST 


PLBD: 
C/L Lat 9-12 Mtr 1 
Port,Stbd Fwd Blkhd Mtrs 1 
Stbd Door Mtr 1 

RH Vents 3,5,6 Mtrs 1 

AC1 MMC1 Bus pwr 


Port Rad Lat 1-6, 7-12 Mtrs 1 
Dpy/Sto Mtr 1 
PL Reten Sys A Rel/Lat Mtrs 


RMS: 
Port Mid MRL Mtr 1 
Stbd Fwd MRL Mtr 2 


ROEU 
Orbiter arm drive mtr (ODM 
mtr 1 — mate A, demate 
A, relax A) 
ODA mtr 1 latch/release 


BUS LOSS: AC1 MMC3 


ACTION 
NONE 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 

) 


(MA73C:D 


• cb MCA LOGIC МСА PWR 
AC1 ЗФ MID З — op 


09/26/08 


Na 


EQUIP/FUNCTION LOST 


PLBD C/L Lat 1-4, 5-8 Mtrs 1 
Port Aft Blkhd Mtr 1 
LH Vents 5,6 Mtrs 1 
AC1 MMC3 Bus pwr 
Stbd Rad Lat 1-6, 7-12 Mtrs 1 
Dpy/Sto Mtr 1 


RMS: 
Port Aft MRL Mtr 2 
Stbd Aft MRL Mtr 1 
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CREW INDICATIONS 


L ADP deploy time incr from 
15 to 30 sec 


-Y Star Trkr OP/CL time incr 
from 8 to 16 sec 


CREW INDICATIONS 
SM (BFS SM 63) PL BAY 
DOORS 


During PLBD OP/CL, single 
mtr run time noted on 
actuators listed at left 


During Rad Dpy/Sto ops: 
R13L 


RAD CNTL PORT tb (two) 
indicates single mtr ops 


CREW INDICATIONS 


SM (BFS SM 63) PL BAY 
DOORS 


During PLBD OP/CL, single 
mtr run time noted on 
actuators listed at left 


During Rad Dpy/Sto ops: 
(R13L) 
RAD CNTL STBD tb (two) 
indicates single mtr ops 


NOTES 


@ Redundant mtr 
remains 


NOTES 


@ Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


@ Single mtr time. 
One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


@ Single mtr time 


NOTES 


@ Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


@ Single mtr time. 
One failure away from 


loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


MAL/ALL/GEN J 


1 


EPS SSR-117 


BUS LOSS: AC1 AMC1 


ACTION 
NONE 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 

) 


(MA73C:D 
ecb MCA PWR АС1 ЗФ 


AFT 1—op 


EPS SSR-120 
BUS LOSS: AC2 


ACTIONS 
• Perform FC2 SHUTDN 
(FC SHUTDOWN Cue Card) 
(R1) 
* AC2 BUS SNSR - OFF 
(R2) 


e BLR CNTLR/HTR 1 – B 

. 2-А 

(L4:F) 

e cb AC1 H20 LOOP PUMP 
1A/2 (three) – cl 


(two) - GPC, A 
e H20 PUMP LOOP 2 - ON 
e AV BAY 1 FAN B - OFF 
А-ОМ 
2ҒАМА-ОЕҒ 
B- ON 
e AV BAY 3 FAN (two) — ON 
e FREON PUMP LOOP 1,2 
(two) - A 
(MO13Q) 
If Arlk/Tnl Fan active: 
e ARLK FAN B - OFF 


(L4:P) 
e cb AC3 ФА LG SNSR 1 - 


(CDR SEAT PNL) 
• CDR SEAT PWR BUS 
SEL – АСЗ (dn) 


(Continued) 
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= 


EQUIP/FUNCTION LOST 


АС1 AMC1 Bus pwr 
LH Vent 8,9 Mtr 1 


ET Door Mtrs: 
C/L Lat Actr 1 Mtr 1 
2 Mtr 1 
L Dr Closure Mtr 1 
Uplock Lat Mtr 1 


(Includes all AC2 sub-buses) 


N 


ы 


EQUIP/FUNCTION LOST 
FC2 Pumps and pH Snsr 


Hyd H2O Bir 1 Cntlr A 
2 Cntir B 


Humidity Sep B 
Cabin Fan B 
IMU Fan B 


H20 Loop 1 Pump B 
Av Bay 1 Fan B 


Av Bay 2 Fan A 


Av Bay 3 Sig Condr, Xdcrs 
(ECLS SC4) 


Freon Loop 1 Pump B 


Arlk/Tnl Fan B 


Prox Snsr Elec Box 2 


Freon Sig Condr A AC2 pwr 
(ECLS SC1A) 

Freon Sig Condr B AC2 pwr 
(ECLS SC1B) 


CDR Seat Adj via AC2 pwr 


(Continued) 
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CREW INDICATIONS 
NONE 


CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 

(F7) 

C/W FC PUMP It — on 

C/W AC VOLT It — on 

C/W FREON LOOP It — on 

SM ALERT Light/Tone — on 

C/W AV BAY/CABIN AIR It 


(F9) 
AC2 ФА,ФВ,ФС AC volts 
« 90 


(LIGHTS LOST) 

R Ovhd pnl (pnis 01,02, 
03,08,09,016,017) 

R рпі (pnis F4,F8,F9,R1,R2, 
R4 


Ovhd Instr (pnis О1,02,О3) 
Orbit Sta Numeric (pnls 
А2,А4) 


(FSMs) 
567 AC VOLTS 2 
S86 HYD RSVR Q 


SM2 HYD QTY (B) 
S86 WSB T 
SMO THRM HYD (B) 


S66 AV BAY 1,2,3 FAN 
569 FC PUMP 2 

569 FC H2 PUMP 2 
588 FREON FLOW 1 
588 FRN AFT CP 1 
588 FRN PL HX 1 

S88 FREON QTY 2 
588 FREON FLOW 2 
$88 H2O LOOP 1 TEMP 
S66 IMU FN SPD B 
S66 IMU FAN DP 


(F6,F8) 


7|LDG GEAR L,NOSE tb — bp 


HYD/APU 


8|APU H20 QTY 1 ind — 0% 


APU Н20 QTY 2 ind – 0% 
HYD QTY 2 ind — 0% 


(Continued) 


NOTES 


@ Redundant mtrs 
remain 


NOTES 
s1 TIME 1, 
! CRITICAL! 


FC2 must be shut 
down within 9 min to 
avoid potentially 
hazardous condition 


(2) Av Bay 3 Fan AP, 
Air Out Temp snsrs 
lost 


(3) Freon Loop 2 
pump switched to 


avoid having both 
loops powered by 
AC 1 


(4) Brake/Skid Спі 
Box A,B enabled 
before WOW 


(5) Freon Loop 1 P/L 
Hx Flow Rate, Freon 
Loop 2 ICH Flow Rate, 
and Accum Qty snsrs 
lost 


(6) Freon Loop 2 P/L 
Hx Flow Rate, Freon 
Loop 1 ICH Flow Rate 
and Accum Qty snsrs 
lost 


(7) When gear 
deployed, tb will not 
indicate DN 


APU H20 QTY 1 
ind — 0% if BLR 
CNTLR/HTR 1A active. 
APU H20 QTY 2 ind – 
0% if BLR CNTLR/HTR 
2B active 


MAL/ALL/GEN J 


EPS SSR-120 (Cont) 
BUS LOSS: AC2 


ACTIONS 


(PLT SEAT PNL) 
* PLT SEAT PWR BUS 
SEL — АСЗ (dn) 


(R13U) 
e C/W PARAM SEL tw 
(three) — 072,102 
• CW PARAM - INH 
Qle MEM - CLEAR 
e C/W PARAM SEL tw 
(three) – > 119 


SM 60 SM TABLE MAINT 
e Inhibit 0612663 


eVCRADLE — AUTO 

e\Hose stowed in cradle 

eVWCS ON It — OFF 

e FAN SEP SEL sw — OFF 

• HOSE BLOCK - SEP 1 

e In next step, alternate fan 
sep will turn on for 30 sec. 
Normal ops may proceed 
after 30-sec run complete 

e FAN SEP SEL sw- 1 


e Remove pin from PRI 
ACTUATOR and BYP Му 
linkage, connect linkage to 
SEC ACTUATOR 


Refer to OMS/RCS Slide 
Rule for vlv loss info (use 
FPC2 Slide for Aft RCS and 
FMC2 for Fwd RCS) 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 


(Continued) 


09/26/08 


EQUIP/FUNCTION LOST 


PLT Seat Adj via AC2 pwr 


WCS Fan/Sep 2 


Cabin Temp Спїїг 1 and Hx 
Byp Viv Mtr 1 


AC2 FMC2 Bus pwr 
L,R Vents 1,2 Mtrs 2 
ADP Deploy Mtrs 2 
-Y Star Trkr Dr Sys 2 OP/CL 
capability 
-Z Star Trkr Dr Sys 1 OP/CL 
capability 
АС2 ММС1 Bus pwr 
LH Vent 5 Mtr 2 
AC2 MMC2 Bus pwr 
PLBD C/L Lat 13-16 Mtr 2 
Stbd Aft Blkhd Mtr 2 
Port Door Mtr 2 
Stbd Rad Lat 1-6 Mtr 2 
LH Vent 3 Mtr 2 


(Continued) 


7-264 


CREW INDICATIONS 


(R1) 

FC2 COOL PUMP AP 
tb — bp 

(01) 

AIR TEMP AV BAY З – 
45 degF 

FREON FLOW LOOP 2- 
578 pph 

AIR TEMP CAB HX OUT - 
45 degF 

(A4) 

Mission and Event Timers 
blank 


If Freon Loop 1 Pump B ON: 
‘S88 FREON FLOW 1’ 


If APU active and using Н2О 
Bir Спїїг 1A or 2B: 
C/W APU TEMP It — on 
after ~2 min 


If H2O Loop 1 Pump B 
active: 
H20 LOOP C/W It 
“588 H20 LOOP 1 FLOW’ 
“588 Н2О LOOP 1 TEMP’ 
“588 H20 PUMP P1' 


H20 PUMP OUT PRESS 
LOOP 1-20-25 psia 


L,R ADP deploy times incr 
from 15 to 30 sec 


SM (BFS SM 63) PL BAY 
DOORS 
During РЕВО OP/CL, single 
mtr run time noted on 
actuators listed at left 
(R13L) 
During Rad Dpy/Sto ops: 


RAD LAT CNTL tbs (two) 
indicate single mtr ops 


NOTES 


Inhibits Primary 
C/W for FC2 Stack 
Temp, and Pump AP 


Inhibit Loop 1 


Cabin HX In Temp 


Lose Auto Temp 
Cntl via Cntlr 1 and 
Cabin Temp, Cabin Hx 
Air Out Temp and Н2О 
Loop 1 Cabin Hx In 
Temp snsrs. Hx Byp 
Vlv holds position 


(2 Redundant mtr 
remains 


MAL/ALL/GEN J 


EPS SSR-120 (Cont) 
BUS LOSS: AC2 


e OPS INST HYD АСТЕ 


(MA73C:G) 

IF DOCKING MISSION 

e cb AC2 ARLK/TNL FAN B 
(three) — op 


e FWD RCS ММ (three) – 


op 
e AFT POD VLV GP 2 
(three) — op 


e FC2 PUMPS (three) — op 
e CTR ENG (three) — op 
e L ENG (three) — op 


e H2O LOOP PUMP 1B 
(three) — op 
e AV BAY 1 FAN B (three) — 


op 

e AV BAY 2 FAN A (three) — 
op 

e IMU FAN В (three) — op 


e HUM SEP B (three) — op 
e CAB FAN B (three) — op 


• ФА CAB T CNTLR 1 — op 
• ФВ AV BAY 3 S/C — ор 


e FREON LOOP 1 PUMP B 
(three) — op 


(Continued) 


09/26/08 


EQUIP/FUNCTION LOST CREW INDICATIONS 


Ku Ant Sto/Dpy Mtr 2 

AC2 AMC2 Bus pwr 

LH,RH Vents 8,9 Mtr 2 

AC2 MMC3 Bus pwr 

PL Reten Sys B Rel/Lat Mtrs 

AC2 MMC4 Bus pwr 

PLBD Port,Stbd Fwd Blkhd 
Mtrs 2 

PLBD Stbd Door Mtr 2 

Port Rad Lat 1-6 Mtr 2 

RH Vent 6 Mtr 2 


Stbd MPM Mtr 1 
Port Fwd MRL Mtr 1 
Port Mid MRL Mtr 2 
Stbd Mid MRL Mtr 1 
Stbd Aft MRL Mtr 2 
D&C В/О edge Itg 
Ops Hyd Асіг Inst 


(Continued) 


7-265 


NOTES 


(13) VMCC for Ku Ant 
stow reqmts 


Single mtr time. 
One failure away from 
EVA to stow MPM or 
from RMS/OBSS 
jettison 


Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


Single mtr time. 


One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


MAL/ALL/GEN J 


EPS SSR-120 (Cont) 
BUS LOSS: AC2 


ACTIONS 


ONLY ON MCC CALL, 


• ФА BLR HYD BYP 1A — op 
• ФВ HYD QTY 2 — op 
• ФС BLR HYD BYP 2B – 


e QA LG SNSR 2 - op 
• ФВ RAD CNTLR 1A — op 


* GA LTG PNL R OVHD - 
op 

e B LTG PNL R — op 

e DC LTG NUMERIC OS - 


OVHD - op 


09/26/08 


EQUIP/FUNCTION LOST CREW INDICATIONS 


Freon Loop 1 Flow Prop Viv 


Motor A 


Freon Loop 1 Cntlr A Rad 
Byp VIv Mtr 


R Ovhd Рпі Its 


R Pnl Lts 
OS Numeric Its 


Ovhd Inst Its 


ET Doors Mtrs: 
C/L Lat Actr 1 Mtr 2 
L Dr Uplock Lat Mtr 2 
R Dr Closure Mtr 2 
Uplock Lat Mtr 2 


NLG, LMG B/U Rel 2 Fire 2, 
Arm 


DTV Vertical Interval 
Processor (VIP) 


7-266 


NOTES 


(2 Redundant mtr 
remains 


Flow prop viv 
holds position 


(8) Motor В remains 


Bypass vlv holds 
position and Спїїг В 
Rad Byp Viv Mtr 
remains 


GO) VMCC for 
Reconfig 


MAL/ALL/GEN J 


EPS SSR-121 


BUS LOSS: AC2 ®A 


ACTIONS 


(L4:F) 
e cb AC1 H20 LOOP PUMP 
1A/2 (three) – cl 


(two) — GPC,A 
e H2O PUMP LOOP 2 - ON 
• FREON PUMP LOOP 1,2 
(two) — A 
e AV BAY 1 FAN A – ON 
B- OFF 
2 FAN A - OFF 
B — ON 


(MO13Q) 

If Arlk/Tnl Fan active: 

e ARLK FAN B - OFF 
YA — ON 


e Hose stowed in cradle 

e WCS ON It - OFF 

e FAN SEP SEL sw — OFF 

e HOSE BLOCK - SEP 1 

e In next step, alternate fan 
sep will turn on for 30 sec. 
Normal ops may proceed 
after 30-sec run complete 

e FAN SEP SEL sw - 1 


If Cab Temp Спїїг 1 active: 
(L1) 
e CAB TEMP CNTLR - OFF 


Actuator and BYP vlv 
linkage, connect linkage to 
SEC Actuator 


• CAB TEMP CNTLR - 2 


(Continued) 


09/26/08 


= 


N 


EQUIP/FUNCTION LOST 


1Ф of Hum Sep B 
1Ф of IMU Fan B 
1Ф of H2O Loop 1 Pump B 


1Ф of Freon Loop 1 Pump B 


1Ф of AV Bay 1 Fan В 
1Ф of AV Bay 2 Fan A 


1Ф of Arlk/Tnl Fan B 
1Ф of Cabin Fan В 
Prox Snsr Elec Box 2 
Hyd Н2О Bir 1 Cntlr A 


19 of WCS Fan/Sep 2 


Cabin Temp Cntlr 1, Hx Byp 
Viv Mtr 1 


(Continued) 


7-267 


CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 

(F7) 

C/W AC VOLT It — on 

SM ALERT Light/Tone — on 

(F9) 

AC2 ФА AC volts « 90 

(LIGHTS LOST) 

R Ovhd pnl Its (pnis 01,02, 
03,08,09,016,017) 


(F6/F8) 


3|LDG GEAR L,NOSE tb — bp 


HYD/APU 


4|APU H20 QTY 1 ind — 0% 


= 


= 


(FSMs) 
S67 AC VOLTS 2 

S69 FC H2 PUMP 2 

S86 WSB T 

SMO THRM HYD 

S66 IMU FAN DP 

S66 IMU FN SPD B 

588 H2O LOOP 1 TEMP 


(O1) 
AIR TEMP CAB HX OUT 
ind — 45 degF 


If H2O PUMP LOOP 1,B 
active: 
C/W Н2О LOOP It — on 
“588 H2O PUMP P 1’ 


(01) 

Н2О PUMP OUT PRESS 
LOOP 1 ind — 40-45 psia 

If IMU FAN B ON: 


`566 IMU FAN DP' 
‘S66 IMU FN SPD B' 


If HUM SEP B ON: 
‘S66 HUMID SEP B' 


If APUS active and using BLR 
CNTLR/HTR 1A: 
C/W APU TEMP It — on 
after ~2 min 


(B) 


NOTES 


(1) If H20 Loop 1 
Pump B active, Loop 1 
Pump Out Press must 
drop below 45 psia to 
trigger C/W 


(2) Freon Loop 2 
pump switched to 


avoid having both 
loops powered by AC1 


(3) When gear 
deployed, tb will not 
indicate DN 


(4) APU H20 QTY 1 
ind — 0% if BLR 
CNTLR/HTR 1A active 


(5) Brake/Skid Спі 
Box A,B enabled 
before WOW 


(6) 20 ops will 

result in degraded 
airflow. Crew actions 
will pwr fans thru alt 
pwr source with full ЗФ 
power 


@ Lose Auto Temp 
Cntl via Cntlr 1 and 
Cabin Temp, Cabin Hx 
A Out Temp and H2O 
Loop 1 Cabin Hx In 
Temp snsrs Hx Byp 
Vlv hold position 


MAL/ALL/GEN J 


EPS SSR-121 (Cont) 
BUS LOSS: АС2 ФА 


ACTIONS 


(R13U) 

• CW PARAM SEL tw 
(three) — 043 (AC2 
voltage) 

• CW PARAM - INH 

° МЕМ - CLEAR 

e C/W PARAM SEL tw 
(three) – > 119 


(1 sec) 
* AC2 BUS SNSR - AUTO 
TRIP 


SM 60 SM TABLE MAINT 


e Reset upper limit of 
0450214 (FC2 H2 PUMP 
STATUS) to current value 
* 0.3 volts 

e Inhibit 0612663 


If bus shorted: 
10|» Open all АС2 ФА cbs that 
pwr ЗФ loads оп рпі 14: 
C-K,M (10 cbs), рп! 
MA73C: E,G.H,I (4 cbs) 


e 


10 
* Open all AC2 3 ganged cbs 
on pnl MA73C: C-G (9 cbs) 


11|If bus not shorted: 
e Perform the following BUS 
ISOLATION steps 


— Ш) 


BUS ISOLATION 
IF BUS NOT SHORTED, 
PERFORM 
(L4:L) 


• cb AC2 ФА САВ T CNTLR 


(L4:N) 
e cb AC2 ФА FREON FLOW 
PROP 1 - op 


e cb AC2 ФА BLR HYD BYP 


(L4:P) 
e cb AC2 DA LG SNSR 2 — 


09/26/08 


EQUIP/FUNCTION LOST CREW INDICATIONS 


1Ф of FC2 H2 Pump 


1® of FC2 Coolant Pump 


If bus shorted: 
АС2 payload 3® Bus pwr 
(pwrs MS, PS Patch 
panel) 


AC2 FMC2 Bus pwr 
ММС1 Bus pwr 
MMC2 Bus pwr 
MMC3 Bus pwr 
MMC4 Bus pwr 
AMC2 Bus pwr 


DTV Vertical Interval 
Processor (VIP) 


R Ovhd рпі Its (pnis 01,02, 
03,08,09,016,017) 


RMS: 

1® of Port MPM Mtr 2 
Stbd MPM Mtr 1 
Port Fwd MRL Mtr 1 
Port Mid MRL Mtr 2 
Stbd Mid MRL Mtr 1 
Stbd Aft MRL Mtr 2 

D&C B/U edge Itg 


NLG, LMG B/U Rel 2 Fire 2, 
Arm 


FC2 pH Snsr 


7-268 


NOTES 


(8) Inhibit Loop 1 
Cabin HX In Temp 


(ә) Ganged cb. 
Isolation of shorted 
phase reqd to prevent 
coupling of energy 
from two phases into 
short 


Ganged cb. 
Isolation of shorted 


phase reqd to prevent 
coupling of energy 
from remaining two 
phases into short. 
After opening cbs, 
refer to the following 
SSRs for functions lost 
and crew indications 
caused by unpwring 
sub-buses: 

SSR-124, SSR-125, 
SSR-126, SSR-127, 
SSR-128, SSR-129 


For unshorted 
bus, perform single Ф 
isolation steps to 
prevent pwring single 
phase loads with 
coupled energy from 
remaining two phases 


(12) VMCC for 


Reconfig 


Flow prop vlv 
holds position 


MAL/ALL/GEN J 


EPS SSR-122 
BUS LOSS: АС2 ФВ 


ACTIONS 


(L4:F) 
e cb AC1 H20 LOOP PUMP 
1A/2 (three) – cl 


(two) — GPC,A 


• H2O PUMP LOOP 2 - ON 2 


* AV BAY 3 FAN (two) – 
ON 
e FREON PUMP LOOP 1,2 


2 FAN A — OFF 
B — ON 


If Arlk/Tni Fan active: 
e ARLK FAN B – OFF 


(R13U) 

e CW PARAM SEL tw 
(three) — 043 (AC2 
voltage) 

e C/W PARAM - INH 

° МЕМ - CLEAR 

e C/W PARAM SEL tw 
(three) — > 119 

(R1) 

e AC2 BUS SNSR - OFF 
(1 sec) 

e AC2 BUS SNSR - AUTO 
TRIP 


SM 60 SM TABLE MAINT 

e Reset upper limit of 
0450214 (FC2 H2 PUMP 
STATUS) to current value 
* 0.3 volts 


«Hose stowed in cradle 

eVWCS ON It - OFF 

e FAN SEP SEL sw — OFF 

e HOSE BLOCK - SEP 1 

e In next step, alternate fan 
sep will turn on for 30 sec. 
Normal ops may proceed 
after 30-sec run complete 

* FAN SEP SEL sw - 1 


(Continued) 
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a + 


EQUIP/FUNCTION LOST 


19 of Hum Sep B 

1® of IMU Fan B 

1Ф of H20 Loop 1 Pump B 

AV Bay З Sig Condr,Xdcrs 
(ECLS SCA) 


1® of Freon Loop 1 Pump B 
AV Вау 1 Fan B 


10 of AV Bay 2 Fan А 


19 of Arlk/Tnl Fan B 
10 of Cabin Fan B 


Freon Sig Condr A AC2 pwr 
(ECLS SC1A) 

Freon Sig Condr B AC2 pwr 
(ECLS SC1B) 


16 of FC2 H2 Pump 
10 of FC2 Coolant Pump 


19 of WCS Fan/Sep 2 


(Continued) 
7-269 


= 


= 


CREW INDICATIONS 


MASTER ALARM 
Light/Tone - on 

(F7) 

C/W AC VOLT It 

C/W FREON LOOP It 

SM ALERT Light/Tone 


(F9) 
AC2 ФВ AC volts < 90 


(LIGHTS LOST) 

Ovhd Instr (pnis О1,02,О3) 

R рпі (pnls F4,F8,F9,R1, 
R2,R4) 


(FSMs) 
S67 AC VOLTS 2 
S69 FC H2 PUMP 2 
S86 HYD RSVR Q 
SM2 HYD QTY 

S66 AV BAY 3 TEMP 
S66 AV BAY 3 FAN 
S88 FREON FLOW 2 
588 FRN PL HX 1 
S88 FREON QTY 2 


(A4) 
Mission and Event Timers 
blank 


HYD/APU 
HYD QTY 2 - 0% 
(O1) 
AIR TEMP AV BAY 
3 – 45 degF 
FREON FLOW LOOP 
2 — 578 pph 
If H2O Loop 1 Pump active: 


C/W Н2О LOOP It 
‘S88 H20 PUMP P1' 


(01) 
H20 PUMP OUT PRESS 
LOOP 1 — 40-45 psia 


(B) 


NOTES 


(1) If H20 Loop 1 
Pump B active, Loop 1 


Pump Out Press must 
drop below 45 psia to 
trigger C/W 


(2) Av Bay 3 Fan AP, 
Air Out Temp snsrs 
lost 


Freon Loop 2 
pump switched to avoid 
having both Freon 
loops powered by AC1 


(2) Freon Loop 1 P/L 
Hx Flow Rate, Freon 
Loop 2 ICH Flow Rate, 
and Accum Qty snsrs 
lost 


G) Freon Loop 2 P/L 
Hx Flow Rate, Freon 
Loop 1 ICH Flow Rate, 
and Accum Qty snsrs 
lost 


(6) 20 ops will 

result in degraded 
airflow. Crew actions 
will pwr fans thru alt 
pwr source with full ЗФ 
power 


MAL/ALL/GEN J 


EPS SSR-122 (Cont) 
BUS LOSS: AC2 ФВ 


ACTIONS 


7 If bus shorted: 
e Open all AC2 ФВ cbs that 
pwr ЗФ loads on pnl L4: 

C-K,M (10 cbs), pnl 
MA73C: Е,С,Н,І (4 cbs) 

e Open all AC2 ЗФ ganged cbs 
on рп! MA73C: C-G (9 cbs) 


9|If bus not shorted: 
e Perform the following BUS 
ISOLATION steps 


9 BUS ISOLATION 


(L4:N) 
e cb AC2 ФВ FREON SIG 
CONDR - op 


e cb AC2 ФВ HYD QTY 2- 


e cb AC2 ФВ INST OVHD ~ 
op 


09/26/08 


со 


EQUIP/FUNCTION LOST CREW INDICATIONS 


If bus shorted: 
AC2 payload ЗФ Bus pwr 
(pwrs MS, PS Patch 
panel) 


AC2 FMC2 Bus pwr 
ММС1 Bus pwr 
ММС2 Bus pwr 
MMC3 Bus pwr 
MMC4 Bus pwr 
AMC2 Bus pwr 


Freon Loop 1 Cntlr A Rad 
Byp Viv Mtr 


H20 Ln pH Snsr 


R2,R4) 


Ovhd Instr Itg (pnis 01,02, 
O3) 


RMS: 
19 of Port MPM Mtr 2 
Stbd MPM Mtr 1 
Port Fwd MRL Mtr 1 
Port Mid MRL Mtr 2 
Stbd Mid MRL Mtr 1 
Stbd Aft MRL Mtr 2 


1® of AC2 payload 


ЗФ Bus pwr (pwrs MS, PS 
Patch pnl) 


7-270 


NOTES 


(7) Ganged cb. 
Isolation of shorted 
phase reqd to prevent 
coupling of energy 
from remaining two 
phases into short. 
After opening cbs, 
refer to the following 
SSRs for functions lost 
and crew indications 
caused by unpwring 
sub-buses: 

SSR-124, SSR-125, 
SSR-126, SSR-127, 
SSR-128, SSR-129 


Ganged cb. 
Isolation of shorted 
phase reqd to prevent 
coupling of energy 
from remaining two 
phases into short 


For unshorted 
bus, perform single Ф 
isolation steps to 
prevent pwring single 
phase loads with 
coupled energy from 
remaining two phases 


Bypass viv holds 


position and Спїїг В 
Rad Byp Viv Mtr 
remains 


MAL/ALL/GEN J 


EPS SSR-123 


BUS LOSS: AC2 ®C 


ACTIONS 


(L4:F) 
e cb AC1 H20 LOOP PUMP 
1A/2 (three) – cl 


(two) — GPC,A 
e H2O PUMP LOOP 2 - ON 
e FREON PUMP LOOP 1,2 
(two) — A 
e AV BAY 1 FAN A – ON 
B- OFF 
2 FAN A - OFF 
B — ON 


(MO13Q) 

If Arlk/Tnl Fan active: 

e ARLK FAN B - OFF 
YA — ON 


(R13U) 

e C/W PARAM SEL tw 
(three) — 043 (AC2 
voltage) 

e CW PARAM - INH 

e C/W МЕМ — CLEAR 

e CW PARAM SEL tw 
(three) — > 119 

(R1) 

e AC2 BUS SNSR — OFF 
(1 sec) 

e AC2 BUS SNSR - AUTO 
TRIP 


SM 60 SM TABLE MAINT 


e Reset upper limit of 
0450214 (FC2 H2 PUMP 
STATUS) to current value 
* 0.3 volts 


«Hose stowed in cradle 

eVWCS ON It - OFF 

e FAN SEP SEL sw - OFF 

e HOSE BLOCK - SEP 1 

e In next step, alternate fan 
sep will turn on for 30 sec. 
Normal ops may proceed 
after 30-sec run complete 

e FAN SEP SEL sw — 1 


(Continued) 
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= 


EQUIP/FUNCTION LOST 


19 of Hum Sep B 
10 of IMU Fan B 


10 of H2O Loop 1 Pump B 


10 of Freon Loop 1 Pump B 
AV Bay 1 Fan B 


10 of AV Bay 2 Fan А 


19 of Arlk/Tnl Fan B 
10 of Cabin Fan В 


HYD H20 Bir 2 Cntlr B 


1® of FC2 H2 Pump 
10 of FC2 Coolant Pump 


19 of WCS Fan/Sep 2 


(Continued) 
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CREW INDICATIONS 


MASTER ALARM 
Light/Tone – on 

(F7) 

C/W AC VOLT It 

SM ALERT Light/Tone 


(LIGHTS LOST) 
Orbit Sta Numeric 
(pnls A2,A4) 


(FSM) 

567 AC VOLTS 2 

569 FC H2 PUMP 2 

S86 WSB T 

SMO THRM HYD (B) 


If H2O Loop 1 Pump B active: 
C/W Н2О LOOP It 
'888 H2O PUMP P 1’ 


(01) 
H20 PUMP OUT PRESS 
LOOP 1 - 40-45 psia 


HYD/APU 


If APUS active and using H2O 
BLR CNTLR 2B: 
C/W APU TEMP It after 
~2 min 


3|APU H20 QTY 2 ind — 0% 


NOTES 


(1) If H20 Loop 1 
Pump B active, Loop 1 
Pump Out Press must 
drop below 45 psia to 
trigger C/W 


(2) Freon Loop 2 
pump switched to 


avoid having both 
loops powered by AC1 


(3) APU H20 QTY 2 
ind 0% if in BLR 
CNTLR/HTR 2B 


(4) 2 ops will 


result in degraded 
airflow. Crew actions 
will pwr fans thru alt 
pwr source with full ЗФ 
power 


MAL/ALL/GEN J 


EPS SSR-123 (Cont) 
BUS LOSS: AC2 ФС 


ACTIONS 


5|If bus shorted: 
e Open all AC2 ФС cbs that 
pwr ЗФ loads оп рпі 14: 
C-K,M (10 cbs), рп! 
MA73C: E,G.H, (4 cbs) 
e Open all AC2 ЗФ ganged cbs 
on рп! MA73C: C-G (9 cbs) 


7 If bus not shorted: 
e Perform the following BUS 
ISOLATION steps 


BUS ISOLATION 


e cb AC2 6C LTG NUMERIC 
OS — op 


e cb AC2 OPS INST HYD 
ACTR ФС - op 


09/26/08 


о 


со 


EQUIP/FUNCTION LOST CREW INDICATIONS 


If bus shorted: 
AC2 payload ЗФ Bus pwr 
(pwrs MS, PS Patch 
panel) 


AC2 FMC2 Bus pwr 
MMC1 Bus pwr 
ММС2 Bus pwr 
MMC3 Bus pwr 
MMC4 Bus pwr 
AMC2 Bus pwr 


Freon Loop 1,2 Rad Isol 
Motor A 


Orbit Sta Numeric Ltg (pnls 
А2,А4) 


Ops Hyd Act Inst 


RMS: 
1Ф of Port MPM Mtr 2 
Stbd MPM Mtr 1 
Port Fwd MRL Mtr 1 
Port Mid MRL Mtr 2 
Stbd Mid MRL Mtr 1 
Stbd Aft MRL Mtr 2 


1® of AC2 payload 
ЗФ Bus pwr (pwrs MS, PS 
Patch pnl) 


7-272 


NOTES 


G) Ganged cb. 
Isolation of shorted 
phase reqd to prevent 
coupling of energy 
from remaining two 
phases into short. 
After opening cbs, 
refer to the following 
SSRs for functions lost 
and crew indications 
caused by unpwring 
sub-buses: 

SSR-124, SSR-125, 
SSR-126, SSR-127, 
SSR-128, SSR-129 


G) Ganged cb. 
Isolation of shorted 
phase reqd to prevent 
coupling of energy 
from remaining two 
phases into short 


For unshorted 
bus, perform single 
isolation steps to 
prevent pwring single 
phase loads with 
coupled energy from 
remaining two phases 


(в) Motor В remains 


MAL/ALL/GEN J 


EPS SSR-124 


BUS LOSS: AC2 FMC2 


ACTIONS 
NONE 


BUS ISOLATION 


(MA73C:C) 
• cb MCA LOGIC MCA PWR 


AC2 ЗФ FWD 2 - ор 


EPS SSR-125 


BUS LOSS: AC2 MMC1 


ACTIONS 


NONE 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


(MA73C:C 
e cb MCA LOGIC MCA PWR 
AC2 ЗФ MID 1- op 


EPS SSR-126 


——— 


= 


EQUIP/FUNCTION LOST 


AC2 FMC2 Bus pwr 
L,R Vents 1,2 Mtrs 2 
ADP Ору Mtrs 2 
-Y Star Trkr Dr Sys 2 OP/CL 
capability 
-Z Star Trkr Dr Sys 1 OP/CL 
capability 


EQUIP/FUNCTION LOST 


AC2 ММС1 Bus pwr 
LH Vent 5 Mtr 2 


BUS LOSS: AC2 MMC2 


ACTIONS 


NONE 


BUS ISOLATION 


(MA73C:C) 
cb MCA LOGIC MCA PWR 
AC2 ЗФ MID 2 — op 


09/26/08 


WN- 


EQUIP/FUNCTION LOST 


RMS: 
Port MPM Mtr 2 
Stbd MPM Mtr 1 
Port Fwd MRL Mtr 1 
Stbd Aft MRL Mtr 2 


AC2 MMC2 Bus pwr 

PLBD C/L Lat 13-16 Mtr 2 
Stbd Aft Bkhd Mtr 2 
Port Door Mtr 2 


Stbd Rad Lat 1-6 Mtr 2 
LH Vent 3 Mtr 2 
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CREW INDICATIONS 
L,R ADP deploy times incr 
from 15 to 30 sec 


-Y,-Z Star Trkr OP/CL time 
incr from 8 to 16 sec 


CREW INDICATIONS 
NONE 


CREW INDICATIONS 


SM (BFS SM 63) 
PL BAY DOORS 
During РЕВО OP/CL, single 
mtr run time noted on 
actuators listed at left 
(R13) 
During Rad Dpy/Sto ops, 
RAD LAT CNTL STBD tb 
indicates single mtr ops 


NOTES 


@ Redundant mtr 
remains 


NOTES 


NOTES 


@ Single mtr time. 
One failure away from 
EVA to stow MPM or 
from RMS/OBSS 
jettison 


@ Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


Single mtr time. 
One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


MAL/ALL/GEN J 


EPS SSR-127 


BUS LOSS: AC2 MMC3 


ACTIONS 
NONE 


(MA73C:D) 
• cb MCA LOGIC MCA PWR 


AC2 ЗФ MID З — op 


EPS SSR-128 


BUS LOSS: AC2 MMC4 


ACTIONS 
NONE 


BUS ISOLATION 
ONLY ON MCC CALL, 


(MA73C:D) 
e cb MCA LOGIC MCA PWR 
АС2 ЗФ MID 4 — op 


EPS SSR-129 


= 


о № 


EQUIP/FUNCTION LOST 


AC2 MMC3 Bus pwr 
PL Reten Sys B Rel/Lat Mtrs 


ROEU 
Orbiter arm drive mtr (ODM 
mtr 2 — mate B, demate 
B, relax B) 
ODA mtr 2 latch/release 


EQUIP/FUNCTION LOST 


AC2 MMC4 Bus pwr 

PLBD Port,Stbd Fwd Bkhd 
Mtrs 2 

PLBD Stbd Door Mtr 2 


Port Rad Lat 1-6 Mtr 2 
RH Vent 6 Mtr 2 


RMS: 
Port Mid MRL Mtr 2 
Stbd Mid MRL Mtr 1 


Ku Ant Sto/Dpy Mtr 2 


BUS LOSS: AC2 AMC2 


ACTIONS 
NONE 


BUS ISOLATION 


09/26/08 


EQUIP/FUNCTION LOST 


AC2 AMC2 Bus pwr 
LH,RH Vents 8,9 Mtr 2 


ET Door Mtrs: 
C/L Lat Actr 1 Mtr 2 
L Dr Uplock Lat Mtr 2 
R Dr Closure Mtr 2 
Uplock Lat Mtr 2 
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CREW INDICATIONS 
NONE 


CREW INDICATIONS 


SM (BFS SM 63) PL 


BAY DOORS 


During РЕВО OP/CL, single 
mtr run time noted on 
actuators listed at left 


(R13L) 
During Rad Dpy/Sto ops: 
RAD LAT CNTL PORT tb 
indicates single mtr ops 


CREW INDICATIONS 
NONE 


NOTES 


@ Single mtr time 


NOTES 


@ Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


@ Single mtr time. 
One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


(3) 4MCC for Ku Ant 
stow reqmts 


NOTES 


@ Redundant mtrs 
remain 


MAL/ALL/GEN J 


EPS SSR-130 
BUS LOSS: AC3 


ACTIONS 


1|% Perform FC3 SHUTDN 
(EC SHUTDN Cue Card) 


then: 


(R1) 
* AC3 BUS SNSR - OFF 


(R2) 
* BLR CNTLR/HTR 2 - B 
. 3-A 


(L1) 
e IMU FAN B(A) - ON 
i C- OFF 


e Perform (H2O Loop 2 only), 
H20 PUMP OPS via GPC, 
ECLS SSR-10 


e CAB FAN A - OFF 
° В-ОМ 
e AV BAY 1 FAN (two) - ON 


«УАУ BAY 2 FAN A- ON 
B- OFF 
3 FANA- OFF 

УВ - ON 
• FREON PUMP LOOP 2 – 
B 


(L4:P) 
e cb AC2 ФА LG SNSR 2-сі 


(CDR SEAT PNL) 
• CDR SEAT PWR BUS 
SEL - AC2 (up) 


(PLT SEAT PNL) 
• SEAT PWR BUS 
SEL — AC2 (up) 


SM 60 SM TABLE MAINT 
11|e Inhibit 0612605, 0612600, 
0612640, 0612610 


(R13U) 

e C/W PARAM SEL tw 
(three) — 082, 112, 105 

• CW PARAM - INH 

e C/W МЕМ - CLEAR 

e C/W PARAM SEL tw 
(three) – > 119 


Refer to OMS/ RCS Slide 
Rule for vlv loss info (use 
FPC3 Slide for Aft RCS, 
and FMC3 for Fwd RCS) 


12 


(Continued) 


09/26/08 


N 


со 


о 


ч O 


(Includes all AC3 sub-buses) 


EQUIP/FUNCTION LOST 
FC3 Pumps and pH Snsr 


Hyd H2O Bir 2 Cntlr A 
3 Cntlr B 


IMU Fan C 

H20 Loop 2 Pump man ON 
capability 

H20 Loop 1 Byp Спїїг, Sig 
Condr 

H20 Loop 1 Вур МІ pwr 
Cabin Fan A 


Av Bay 1 Sig Condr, Xdcrs 
(ECLS SC2) 

Av Bay 2 Fan B 

Av Bay З Fan A 


Freon Loop 2 Pump A 


Prox Snsr Elec box 1 


Freon Sig Condr A AC3 pwr 
(ECLS SC1A) 

Freon Sig Condr B AC3 pwr 
(ECLS SC1B) 


CDR Seat Adj via AC3 pwr 


PLT Seat Adj via AC3 pwr 


NLG, RMG B/U Rel 1 Fire 2, 
Arm 


(Continued) 
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CREW INDICATIONS 


MASTER ALARM 
Light/Tone - on 

(F7) 

C/W FREON LOOP It — on 

C/W FC PUMP It — on 

C/W AC VOLT It — on 

C/W Н2О LOOP It — on 

SM ALERT Light/Tone — on 

(F9) 

AC ФА,ФВ,ФС AC volts « 90 


(LIGHTS LOST) 

Instr Its L/Ctr (pnls C2,F6, F7) 

MS pnl Its (pnls R10, R12) 

OS pnl Its (pnls A1,A2,A6, 
A7,A8,A13,L9) 


(FSMs) 
S67 AC VOLTS 3 
S86 HYD RSVR Q 3 


4|S86 WSB Т (2) 
S66 AV BAY 1 FAN 
S66 CABIN FAN (2) 


S66 IMU FN SPD B 
S69 FC PUMP 3 
S69 FC H2 PUMP 3 
S88 FREON FLOW 1 
S88 FREON QTY 1 
S88 FRN PL HX 2 
S88 H2O PUMP P1 
S88 H2O PUMP P2 
SM0 THRM HYD 
SM2 HYD QTY 


(R1) 
FC3 COOL PUMP AP tb — bp 


(F6,F8) 
8|LDG GEAR NOSE, 
9| Rtb — bp 


HYD/APU 


HYD QTY 3 ind – 0% 
10|APU Н20 QTY ind – 0% 


(O1) 

H20 PUMP OUT PRESS 
LOOP 1 meter ind: 0 psia 

H20 PUMP OUT PRESS 
LOOP 2 ind: 20-25 psia 


If CABIN FAN A selected: 
C/W AV BAY/CAB AIR 
It — on 
‘S66 CABIN AIR’ 


If APUs active and using 
BLR CNTLR/HTR 2A or 3B: 
C/W APU TEMP It — on 
after ~2 min 


STAR TRKR DR POS -Z - 
OP/CL time incr from 8 to 
16 sec 


(B) 
(B) 


(Continued) 


NOTES 


x! Ix 


FC3 must be shut 
down within 9 min to 
avoid potentially 
hazardous condition 


(2) М\у holds position 


(3) Av Bay 1 Fan АР, 
Air Out Temp snsrs 
lost 


@ S86 WSB T 2 if in 
BLR/CNTLR 2A. S86 
WSB T 3 if in 
BLR/CNTLR 3B 


(5) Brake/Skid Спі 
Box A,B enabled 
before WOW 


(6) Freon Loop 1 P/L 
Hx Flow Rate, Freon 
Loop 2 ICH Flow Rate, 
and Accum Qty snsrs 
lost 


(7) Freon Loop 2 P/L 
Hx Flow Rate, Freon 
Loop 1 ICH Flow Rate, 
and Accum Qty snsrs 
lost 


Indicates DN 
when NLG down 


(9) will not indicate 
DN when RMG down 


APU H20 QTY 2 
ifin BLR/CNTLR 2A. 
APU H20 QTY 3 if in 
BLR/CNTLR 3B 


KD Inhibits H2O Loop 
1 Pump AP, Pump Out 
Press, Pump Out 
Temp, Accum Qty, 
respectively 


(12) Inhibits Primary 
C/W for FC3 Stack 
Temp and Pump AP, 
H20 Loop 1,2 Pump P 


MAL/ALL/GEN J 


EPS SSR-130 (Cont) 
BUS LOSS: AC3 


ACTIONS 


ONLY ON MCC CALL, 
PERFORM 


(MA73C:C) 
cb MCA LOGIC MCA PWR 


(MA73C:D) 
cb MCA LOGIC MCA PWR 


(MA73C:E) 
e cb АСЗ PAYLOAD ЗФ — ор 


(MA73C:G) 
e cb AC3 GALLEY FAN 
(three) — op 


(MA73C:H,l) 

e cb AC3 FWD RCS VLV 
(three) — op 

e cb AC3 AFT POD VLV GP 
3 (three) — op 

(L4:A) 

e cb UTIL PWR A15/MO13Q 


e R ENG (three) — op 
e L ENG (three) — op 


• H2O LOOP PUMP 2 
(three) — op 

• AV BAY З FANA 
(three) — op 

• AV BAY 2 FANB 
(three) — op 


e IMU FAN C (three) — op 

• ФА SIG/CONDR HUM 
SEP - op 

• ФВ SIG/CONDR IMU 


(Continued) 
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EQUIP/FUNCTION LOST 


KU ANT Sto/Dpy Mtr 1 

AC3 FMC3 Bus pwr 

R ADP Dpy Mtr 1 

-Z Star Trkr Dr Sys 2 OP/CL 

capability 

LH Vents 1,2 Mtr 1 

AC3 MMC2 Bus pwr 

PLBD C/L Lat 1-4 Mtr 2 

5-8 Mtr 2 
Port Aft Blkhd Mtr 2 

Stbd Rad Lat 7-12 Mtr 2 
Dpy/Sto Mtr 2 

LH Vent 6 Mtr 2 


AC3 AMC3 Bus pwr 
RH Vents 8,9 Mtr 1 
AC3 MMC4 Bus pwr 
PLBD СЛ. Lat 9-12 Mtr 2 
13-16 Mtr 1 
Stbd Aft Blkhd Mtr 1 
Port Door Mtr 1 
Port Rad Lat 7-12 Mtr 2 
Dpy/Sto Mtr 2 
RH Vents 3,5 Mtrs 2 


pnis 


ACS Utility pwr (A15/MO13Q) 


Hum Sep Sig Condr (ECLS 
SC5) 
IMU Fan Sig Condr (ECLS 


(Continued) 
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CREW INDICATIONS 


R ADP deploy time incr from 
15 to 30 sec 


SM (BFS SM 63) PL BAY 


DOORS 


During PLBD OP/CL, single 
mtr run time noted on 
actuators listed at left 


During Rad Dpy/Sto ops: 
R13L 
RAD CNTL tbs (four) 


indicate single mtr 
ops 


NOTES 


(13) 4MCC for Ku Ant 
stow reqmts 


(9 Redundant mtrs 
remain 


(15) Hum Sep АВ 
Speed Norm Snsrs 
lost 


IMU Fan А,В,С 
Speed Norm Snsrs 
lost 


MAL/ALL/GEN J 


EPS SSR-130 (Cont) 
BUS LOSS: AC3 


ACTIONS 


ONLY ON MCC CALL, 


e CABIN FAN A (three) — op 
• ФА H2O CNTLR 1 — op 
• ФВ AV BAY 1 S/C — op 


(three) — op 

e ФА FREON FLOW PROP 
2- op 

• ФВ FREON SIG/CONDR — 


N 


(L4:N) 17 
• cb АСЗ ФС RAD ISOL B — 


• ФА BLR HYD BYP 2A — op 
• ФВ HYD QTY 3 — op 
• ФС BLR HYD BYP 3В- 


18 


e QA LTG COAS - op 
e OB LTG PNL MS - op 
e DC LTG PNL OS - op 


19 
19 
20 
20 
21 
21 


09/26/08 


EQUIP/FUNCTION LOST CREW INDICATIONS 


Freon Loop 1,2 Rad Isol 
Motor B 


Freon Loop 2 Cntlr A Rad 
Byp Viv Mtr 


Sta 1,2 COAS Itg pwr 

MS pnl Its (pnls R10,R12) 

OS pnl Its (pnis A1,A2,A6, 
A7,A8,A13,L9) 


L/Ctr Inst Its (pnls C2,F6,F7) 


ET Door Mtrs: 
C/L Lat Actr 2 Mtr 2 
L Dr Closure Mtr 2 
R Dr Closure Mtr 1 
Uplock Lat Mtr 1 


RMS: 
Port MPM Mtr 1 
Stbd MPM Mtr 2 
Port Fwd MRL Mtr 2 
Port Aft MRL Mtr 1 
Stbd Mid MRL Mtr 2 
Stbd Fwd MRL Mtr 1 
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NOTES 


@ М\у holds position 


(4) Redundant mtrs 
remain 


(2) Motor A remains 


Bypass viv holds 


position and Спїїг В 
Rad Byp Viv Mtr 
remains 


Single mtr time. 


One failure away from 
EVA to stow MPM or 
from RMS/OBSS 
jettison 


60) Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


67 Single mtr time. 
One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


MAL/ALL/GEN J 


EPS SSR-131 
BUS LOSS: AC3 ®A 


ACTIONS 
(L1) 


• H2O PUMP LOOP 1 
(two) — ON, B 


= 


e Perform (H2O Loop 2 only), 
H20 PUMP OPS via GPC, 
ECLS SSR-10 


N 


со 


• FREON PUMP LOOP 2 - 


VB - OFF 
ҮЗ FAN A - OFF 
VB - ON 


6|Verify Cabin Fan A operation. 
If running, then; 
(L1) 
e Install sw guard (stowed in 
IFM tool kit) over Cab Fan А 
sw in the ON position 


N 


SM 60 SM TABLE MAINT 


e Inhibit 0612605, 0612600, 
0612640, 0612610 

e Reset upper limit of 
0450314 (FC3 H2 PUMP 
STATUS) to current value 
+0.3 volts 


(R2) 
* BLR CNTLR/HTR 2 - B 


(R13U) 
• C/W PARAM SEL tw 
(three) — 105, 053 
9|e C/W PARAM - INH 
e C/W MEM — CLEAR 
e C/W PARAM SEL tw 
(three) – > 119 


(R1) 

e AC3 BUS SNSR - OFF 
(1 sec) 

• АСЗ BUS SNSR - AUTO 
TRIP 


10|If bus shorted: 

e Open all AC3 ФА cbs that 
pwr ЗФ loads оп рпі L4: 
C-I,K,M (9 cbs), MA73C: 
G-I (3 cbs) 

e Open all AC3 3® ganged 
cbs on рпів L4:B (1 cb), 
MA73C: C-G (7 cbs) 


11 


10 


(Continued) 
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EQUIP/FUNCTION LOST 


19 of IMU Fan С 


1Ф of H2O Loop 2 Pump man 

но» Loop 1 Вур Спїїг, Sig 
Сопаг 

Н2О Loop 1 Вур viv pwr 

1Ф of Freon Loop 2 Pump A 

1® of AV Bay 2 Fan B 


1Ф of AV Bay 3 Fan A 


1Ф of Cabin Fan А 


Prox Snsr Electronics Box 1 


1Ф of FC3 H2 Pump 


1® of FC3 Coolant Pump 


APY/HYD Blr Cntlr/Htr 2A 


If bus shorted: 

АСЗ payload ЗФ 

Bus pwr (pwrs MS, PS Patch 
panel) 


AC3 FMC3 Bus pwr 
MMC2 Bus pwr 
MMC4 Bus pwr 
AMC3 Bus pwr 


1® of AC Utility Power 
Outlets at А15 and MO13Q 


(Continued) 
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CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 
(F7) 
C/W AC VOLT It — on 
1|C/W H20 LOOP It — on 


(F9) 
AC3 ФА AC volts « 90 
(F6/F8) 
4|LDG GEAR NOSE, 
5| R tb -— bp 
(01) 
H20 PUMP OUT PRESS 
LOOP 1 meter ind — 0 psia 


(FSMs) 
567 AC VOLTS 3 

S69 FC H2 PUMP 3 
S86 WSB T 2 

S66 HUMID SEP B 
588 H2O PUMP P 1 
588 Н2О LOOP TEMP 
588 Н2О LOOP 1 QTY 
SMO THRM HYD 


HYD/APU 
APU H20 QTY 2 ind — 0% 


If H2O PUMP LOOP 2 
active: 
“588 H2O PUMP P 2’ 
(01) 
Н20 PUMP OUT PRESS 
LOOP 2 ind – 40-45 psia 
If APUs active and using 
BLR CNTLR/HTR 2A: 
C/W APU TEMP It — on 
after ~2 min 


If IMU FAN C ON: 


S66 IMU FAN DP 
S66 IMU FN SPD C 


(2) 


(B) 


= 


NOTES 


(1) If H20 Loop 2 
Pump active, Loop 2 
Pump Out Press must 
drop below 45 psia to 
trigger C/W 


(2) H20 Loop 1 
Pump Out Press, 
Pump AP, Accum Qty, 
Pump Out Temp snsrs 
lost 


(3) H20 Loop 1 Byp 
Vlv holds position 


@ Indicates DN 
when NLG down 

Will not indicate 
DN when RMG down 


(6) Switch guard 
installed to prevent 
Cab Fan A from being 
turned off during ШОН 
can changeout and 
cabin fan filter cleaning 


(7) Brake/Skid Cnt 
Box A,B enabled 
before WOW 


Inhibits H2O Loop 
1 Pump AP, Pump Out 
Press, Pump Out 
Temp, Accum Qty, 
respectively 


(9 Inhibits Primary 
C/W for Н2О Loop 1 
Pump P and AC3 
voltage 


Ganged cb. 
Isolation of shorted 


phase reqd to prevent 
coupling of energy 
from remaining two 
phases into short. 
After opening cbs, 
refer to the following 
SSRs for functions lost 
and crew indications 
caused by unpwring 
sub-buses: 

SSR-134, SSR-135, 
SSR-136, SSR-137 


(1) Ganged cb. 
Isolation of shorted 
phase reqd to prevent 
coupling of energy 
from remaining two 
phases into short 


(12) MCC will provide 
equipment reconfig 
info if reqd 


MAL/ALL/GEN J 


EPS SSR-131 (Cont) 
BUS LOSS: AC3 ФА 


BUS ISOLATION 
IF BUS NOT SHORTED, 
PERFORM 


(L4:J) 


e cb AC3 ФА SIG СОМОВ 
HUM SEP - op 


(L4:N) 
• cb АСЗ ФА FREON FLOW 
PROP 2 - ор 


(L4:P) 
e cb АСЗ PA LG SNSR 1 — 


e cb АСЗ PBA LTG COAS — 
op 
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EQUIP/FUNCTION LOST 


Hum Sep Sig Condr 
(ECLS SC 5) 


Sta 1,2 COAS pwr 


NLG,RMG Backup Rel 1 Fire 
2, Arm 
FC 3 pH Snsr 


RMS: 
1Ф of Port MPM Mtr 1 
Stbd MPM Mtr 2 
Port Fwd MRL Mtr 2 
Port Aft MRL Mtr 1 
Stbd Fwd MRL Mtr 1 
Stbd Mid MRL Mtr 2 


1Ф of AC3 payload 
ЗФ Bus pwr (pwrs MS, PS 
Patch pnl) 
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CREW INDICATIONS 


NOTES 


For unshorted 
bus, perform single Ф 
isolation steps to 
prevent pwring single 
phase loads with 
coupled energy from 
remaining two phases 


Hum Sep A,B 


Speed Norm snsrs lost 
(9) Му holds position 


MAL/ALL/GEN J 


EPS SSR-132 
BUS LOSS: AC3 ®B 


ACTIONS 


(L4:F) 
e cb AC1 H20 LOOP PUMP 
1A/2 (three) – cl 


(L1) 

*NIMU FAN B – ON 

К ҮС - OFF 

e H2O PUMP LOOP 1 
(two) — ON,B 

• H20 PUMP LOOP 2- 
GPC 


e H20 PUMP LOOP 1 BYP 
MODE - AUTO 

• H20 PUMP LOOP 2 BYP 
MODE - MAN 

* AV BAY 1 FAN (two) — 


ON 
• FREON PUMP LOOP 2 – 


B 
eVAV BAY 2 FAN A - ON 
VB — OFF 
ҮЗ FAN A - OFF 
VB — ON 


3|Verify Cabin Fan A operation. 
If running, then 
(L1) 
e Install sw guard (stowed in 
IFM tool kit) over Cab Fan А 
sw in the ON position 


(R13U) 
6|• C/W PARAM SEL tw 
(three) — 053 
e CW PARAM - INH 
7|e Change PRI CW PARAM 
105 low limit to 1.50 
7|e Change PRI CW PARAM 
115 low limit to 0.65 
• CW МЕМ — CLEAR 
e C/W PARAM SEL tw 
(three) — > 119 
(R1) 
• АСЗ BUS SNSR - OFF 
(1 sec) 
• АСЗ BUS SNSR - AUTO 
TRIP 


SM 60 SM TABLE MAINT 


e Reset upper limit of 
0450314 (FC3 H2 PUMP 
STATUS) to current value 
+ 0.3 volts 


7 |Reconfig В/О C/W 
e ТЕМ 1%0612600ЕХЕС 


(Continued) 
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= 


N 


a + 


EQUIP/FUNCTION LOST 


1Ф of IMU Fan С 


1Ф of H2O Loop 2 Pump man 
ON capability 


Av Bay 1 Sig Condr, Xdcrs 
(ECLS SC2) 

1Ф of Freon Loop 2 Pump A 

1® of AV Bay 2 Fan B 


1® of AV Bay 3 Fan А 


1Ф of Cabin FanA 


Freon Sig Condr A AC3 pwr 
(ECLS SC1A) 

Freon Sig Condr B AC3 pwr 
(ECLS SC1B) 


1® of FC3 H2 Pump 


1® of FC3 Coolant Pump 


(Continued) 
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CREW INDICATIONS 


MASTER ALARM 
Light/Tone - on 

(F7) 

C/W AC VOLT It 

C/W FREON LOOP It 

SM ALERT It 

C/W H20 PUMP It 


(F9) 
AC3 ФВ AC volts < 90 


(FSMs) 
567 AC VOLTS 3 
S69 FC H2 PUMP 3 
S86 HYD RSVR Q 3 
SM2 HYD QTY 3 
S66 AV BAY 1 FAN 
S66 IMU FN SPD B 
S88 FREON FLOW 1 
588 FRN PL HX 2 
S88 FREON QTY 1 
588 Н2О PUMP P 2 


HYD/APU 
HYD QTY 3-0% 


(LIGHTS LOST) 

L/Ctr Instr Its (pnls C2,F6,F7) 

MS рпі Its (pnis R10,R12) 

(01) 

H20 PUMP OUT PRESS 
LOOP 2-40-45 psia 

FREON FLOW 1 — 578 pph 

AV Bay 1 Air Out — 45 degF 


(B) 


NOTES 


(1) If H20 Loop 2 
Pump active, Loop 2 


Pump Out Press must 
drop below 45 psia to 
trigger C/W 


(2) Av Bay 1 Fan АР, 
Air Out Temp snsrs 
lost 


© Switch guard 
installed to prevent 
Cab Fan A from being 
turned off during ШОН 
can changeout and 
cabin fan filter cleaning 


(2) Freon Loop 1 P/L 
Hx Flow Rate, Freon 
Loop 2 ICH Flow Rate, 
and Accum Qty snsrs 
lost 


G) Freon Loop 2 P/L 
Hx Flow Rate Freon 
Loop 1 ICH Flow Rate, 
and Accum Qty snsrs 
lost 


(6) Inhibits Primary 
C/W for АСЗ Voltage 


(7) Sets H2O Loop 1 
Pump P low limit to 45 
psia and Н2О Loop 2 
Pump P low limit to 
19.5 psia 


MAL/ALL/GEN J 


EPS SSR-132 (Cont) 
BUS LOSS: AC3 ФВ 


ACTIONS 


8|If bus shorted: 
e Open all AC3 ФВ cbs that 
pwr ЗФ loads оп рпі 14: 
С-І,К,М (9 cbs), MA73C: G-I 
(3 cbs) 
e Open all АСЗ 3@ganged cbs] 8 
on рпіѕ L4:B (1 cb), MA73C: 
C-G (7 cbs) 


BUS ISOLATION 


IF BUS NOT SHORTED, 

PERFORM 

(L4:J) 

e cb АСЗ ФВ SIG СОМОВ 
IMU FAN — op 

(L4:L) 

e cb АСЗ ФВ AV BAY 1 


<] 


(L4:N) 
e cb АСЗ ФВ FREON SIG 
CONDR - op 


e ср АСЗ ФВ HYD QTY 3- 


09/26/08 


EQUIP/FUNCTION LOST CREW INDICATIONS 


If bus shorted: 
АСЗ payload ЗФ 
Bus pwr (pwrs MS, PS 
Patch panel) 


AC3 FMC3 Bus pwr 
MMC2 Bus pwr 
MMC4 Bus pwr 
AMC3 Bus pwr 


1® of AC Utility Power 
Outlets at А15 and MO13Q 


IMU Fan Sig Condr (ECLS 
SC7) 


Freon Loop 2 Cntlr A Rad 
Byp Viv Mtr 


L/Ctr Inst Its (рп! C2,F6,F7) 


RMS: 
1Ф of Port MPM Mtr 1 
Stbd MPM Mtr 2 
Port Fwd MRL Mtr 2 
Port Aft MRL Mtr 1 
Stbd Fwd MRL Mtr 1 
Stbd Mid MRL Mtr 2 


1Ф of AC3 payload 
ЗФ Bus pwr (pwrs MS, PS 
Patch pnl) 
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NOTES 


Ganged cb. 


Isolation of shorted 
phase reqd to prevent 
coupling of energy 
from remaining two 
phases into short. 
After opening cbs, 
refer to the following 
SSRs for functions lost 
and crew indications 
caused by unpwring 
sub-buses: 

SSR-134, SSR-135, 
SSR-136, SSR-137 


(9 Ganged cb. 
Isolation of shorted 
phase reqd to prevent 
coupling of energy 
from remaining two 
phases into shorts 


MCC will provide 
equipment reconfig 
info if reqd 


For unshorted 
bus, perform single Ф 
isolation steps to 
prevent pwring single 
phase loads with 
coupled energy from 
remaining two phases 


(12) IMU Fan A,B,C 
Speed Norm snsr lost 


03 Bypass viv holds 
position and Спїїг В 
Rad Byp Viv Mtr 
remains 


MAL/ALL/GEN J 


EPS SSR-133 
BUS LOSS: AC3 ®C 


ACTIONS 


(L4:F) 
e cb AC1 H20 LOOP PUMP 
1A/2 (three) – cl 


(L1) 

*NIMU FAN B — ON 

Ë VC - OFF 

• H20 PUMP LOOP 1 
(two) – ON,B 

• H2O PUMP LOOP 2- 


GPC 

• H20 PUMP LOOP 1 BYP 
MODE - AUTO 

* H20 PUMP LOOP 2 BYP 
MODE - MAN 

«УЕКЕОМ PUMP LOOP 2 – 


B 
«УАУ BAY 2 FAN A- ON 
ҮВ - OFF 
ҮЗ FAN A - OFF 
УВ - ON 


2|Verify Cabin Fan A operation. 
If running, then: 
1 


e Install sw guard (stowed in 
IFM tool kit) over Cab Fan А 
sw in the ON position 


(three) — 053 
3|e C/W PARAM - INH 
4|» Change PRI CW PARAM 
105 low limit to 1.50 
4|» Change PRI C/W PARAM 
115 low limit to 0.65 
e C/W MEM - CLEAR 
* C/W PARAM SEL tw 
(three) — > 119 


• АСЗ BUS SNSR - AUTO 
TRIP 


SM 60 SM TABLE MAINT 


e Reset upper limit of 
0450314 (FC3 H2 PUMP 
STATUS) to current value 
* 0.3 volts 


4|Reconfig B/U C/W 
e ITEM 1 +0 6 1 2 6 0 0 EXEC 
e ITEM 11 +4 5 EXEC 
• ITEM 1 +0 6 1 2 7 0 0 EXEC 


e ITEM 11 +1 9.5 EXEC 


If bus shorted: 
6|» Open all АСЗ ФС cbs that 

pwr ЗФ loads on pnis L4: 
С-І,К,М (9 cbs), MA73C: 
G-I (3 cbs) 

e Open all AC3 3@ ganged 
cbs on рпів L4:B (1 cb), 
MA73C: C-G (7 cbs) 


(Continued) 
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о 


o 


EQUIP/FUNCTION LOST 


19 of IMU Fan С 


1. of H2O Loop 2 Pump man 
ON capability 


19 of Freon Loop 2 Pump A 


1® of AV Bay 2 Fan B 
1Ф of AV Bay 3 Fan A 


10 of Cabin Fan А 


APU/HYD Bir Cntlr/Htr 3B 


16 of FC3 H2 Pump 


10 of FC3 Coolant Pump 


If bus shorted: 
АСЗ payload ЗФ 
Bus pwr (pwrs MS, PS 
Patch panel) 

AC3 FMC3 Bus Pwr 
MMC2 Bus Pwr 
MMC4 Bus Pwr 
AMC3 Bus Pwr 


(Continued) 
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CREW INDICATIONS 


MASTER ALARM 
Light/Tone — on 

(F7) 

C/W AC VOLT It — on 

C/W FREON LOOP It — on 

SM ALERT It — on 

C/W H20 PUMP It — on 


(F9) 
AC3 ФС AC volts « 90 


(LIGHTS LOST) 
OS pnl Its (pnls A1,A2,A6, 
A7,A8,A13,L9) 


(FSMs) 
S69 FC H2 PUMP 3 
S86 WSB T 3 (2) 
SMO THRM HYD (B) 
588 Н2О PUMP P 2 


(01) 
H20 PUMP OUT PRESS 
LOOP 2 ind – 40-45 psia 
If APUs active and using 
BLR CNTLR/HTR 3B: 
C/W APU TEMP It — on 
after ~2 min 


NOTES 


(1) H20 Loop 2 
Pump Out Press must 


drop below 45 psia to 
trigger C/W 


(2) Switch guard 
installed to prevent 
Cab Fan A from being 
turned off during LiOH 
can changeout and 
cabin fan filter cleaning 


G) Inhibits Primary 
C/W for AC3 Voltage 


(2) Sets H20 Loop 1 
Pump P low limit to 45 
psia, and H2O Loop 2 
Pump P low limit to 
19.5 psia 


(5) Ganged cb. 
Isolation of shorted 
phase reqd to prevent 
coupling of energy 
from remaining two 
phases into shorts 


(6) Ganged cb. 
Isolation of shorted 
phase reqd to prevent 
coupling of energy 
from remaining two 
phases into short. 
After opening cbs, 
refer to the following 
SSRs for functions lost 
and crew indications 
caused by unpwring 
subbuses: SSR-134, 
SSR-135, SSR-136, 
SSR-137 


MAL/ALL/GEN J 


EPS SSR-133 (Cont) 
BUS LOSS: AC3 ФС 


BUS ISOLATION 
ТИЕ BUS NOT SHORTED, 
PERFORM 


(L4:Q) 
e cb АСЗ GC LTG PNL OS - 


op 


09/26/08 


со 


Kel 


EQUIP/FUNCTION LOST 


1® of AC Utility Power 
Outlets at А15 and MO13Q 


Freon Loop 1,2 Rad Isol 
Motor B 


OS pnl Its (pnis A1,A2,A6, 
A7,A8,A13,L9) 


RMS: 
16 of Port MPM Mtr 1 
біра MPM Mtr 2 
Port Fwd MRL Mtr 2 
Port Aft MRL Mtr 1 
Stbd Fwd MRL Mtr 1 
Stbd Mid MRL Mtr 2 


1® of AC3 payload 
ЗФ Bus pwr (pwrs MS, PS 
Patch pnl) 
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CREW INDICATIONS 


NOTES 


@ For unshorted 
bus, perform single Ф 
isolation steps to 
prevent pwring single 
phase loads with 
coupled energy from 
remaining two phases 


MCC will provide 


equipment reconfig 
info if reqd 


(э) Motor A remains 


MAL/ALL/GEN J 


EPS SSR-134 


BUS LOSS: AC3 FMC3 


ACTIONS 
NONE 


BUS ISOLATION 


(MA73C:C) 
e cb MCA LOGIC MCA PWR 
АСЗ ЗФ FWD 3 — op 


EPS SSR-135 


EQUIP/FUNCTION LOST 


AC3 FMC3 Bus pwr 

LH Vent 1,2 Mtr 1 

R ADP Dpy Mtr 1 

-Z Star Trkr Dr Sys 2 OP/CL 
capability 


BUS LOSS: AC3 MMC2 


NONE 


ACTIONS 


BUS ISOLATION 


АСЗ ЗФ MID 2- op 
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о № 


EQUIP/FUNCTION LOST 


AC3 MMC2 Bus pwr 
PLBD C/L Lat 1-4 Mtr 2 
5-8 Mtr 2 
Port Aft Bkhd Mtr 2 
Stbd Rad Lat 7-12 Mtr 2 
Dpy/Sto Mtr 2 
LH Vent 6 Mtr 2 
3 Mtr 1 


RMS: 
Port Aft MRL Mtr 1 
Stbd Mid MRL Mtr 2 


KU ANT Dpy/Sto Mtr 1 
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CREW INDICATIONS 


-Z Star Trkr Dr OP/CL time 
incr from 8 to 16 sec 


R ADP deploy time incr from 
15 to 30 sec 


CREW INDICATIONS 


SM (BFS SM 63) PL BAY 
DOORS 

During PLBD OP/CL, single 
mtr run time noted on 
actuators listed at left 


(R13L) 

During Rad Dpy/Sto ops, 
RAD CNTL STBD tb (two) 
indicates single mtr ops 


NOTES 


@ Redundant mtr 
remains 


NOTES 


O Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


(2) Single mtr time. 
One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


(3) 4MCC for Ku Ant 
stow reqmts 


MAL/ALL/GEN J 


EPS SSR-136 


BUS LOSS: AC3 MMC4 


ACTIONS 


NONE 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 


(MA73C:D) 
cb MCA LOGIC MCA PWR 
АСЗ ЗФ MID 4 — op 


EPS SSR-137 


QN = — 


EQUIP/FUNCTION LOST 


RMS: 
Port MPM Mtr 1 
Stbd MPM Mtr 2 
Port Fwd MRL Mtr 2 
Stbd Fwd MRL Mtr 1 


AC3 MMC4 Bus pwr 

PLBD C/L Lat 9-12 Mtr 2 
13-16 Mtr 1 
Stbd Aft Blkhd Mtr 1 
Port Door Mtr 1 

RH Vents 3,5 Mtrs 2 

Port Rad Lat 7-12 Mtr 2 

Dpy/Sto Mtr 2 


BUS LOSS: AC3 AMC3 


ACTIONS 
NONE 


BUS ISOLATION 


ONLY ON MCC CALL 


PERFORM 


(MA73C:D 
e cb MCA LOGIC MCA PWR 
АСЗ ЗФ AFT З — op 
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= 


EQUIP/FUNCTION LOST 


AC3 AMC3 Bus pwr 
RH Vents 8,9 Mtr 1 


ET Door Mtrs: 
C/L Lat Actr 2 Mtr 2 
L Dr Closure Mtr 2 
R Dr Closure Mtr 2 
Uplock Lat Mtr 1 
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CREW INDICATIONS 


SM (BFS SM 63) PL BAY 
DOORS 


During PLBD OP/CL, single 
mtr run time noted on 
actuators listed at left 


(R13L) 

During Rad Dpy/Sto ops, 
RAD CNTL PORT tb (two) 
indicates single mtr ops 


CREW INDICATIONS 
NONE 


NOTES 


@ Single mtr time. 
One failure away from 
EVA to stow MPM or 
from RMS/OBSS 
jettison 


Single mtr time. 
One failure away from 
loss of two out of three 
MRLs. EVA or RMS 
jettison capability 
exists 


Single mtr time. 
One failure away from 
loss of MRL latching 
capability. EVA or 
OBSS jettison 
capability exists 


NOTES 


@ Redundant mtrs 
remain 


MAL/ALL/GEN J 


EPS SSR-140 


BUS LOSS: AC1 RCS/FMC1 


ACTIONS 


Refer to OMS/RCS Slide 
Rule for мім loss info (Use 
FMC1 Slide for Fwd RCS) 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 
(MA73C:H) 


ecb AC1 PWD RCS VLV 
(three) — op 


EPS SSR-141 


EQUIP/FUNCTION LOST 


BUS LOSS: AC2 RCS/FMC2 


ACTIONS 


Refer to OMS/RCS Slide 
Rule for vlv loss info (Use 
FMC2 Slide for Fwd RCS) 


BUS ISOLATION 


(three) — op 


EPS SSR-142 


EQUIP/FUNCTION LOST 


BUS LOSS: AC3 RCS/FMC3 


ACTIONS 


Refer to OMS/RCS Slide 
Rule for мім loss info (Use 
ЕМСЗ Slide for Fwd RCS) 


BUS ISOLATION 


ONLY ON MCC CALL, 
PERFORM 


(MA73C:H) 
ecb AC3 PND RCS VLV 
(three) — op 


09/26/08 


EQUIP/FUNCTION LOST 
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CREW INDICATIONS 


1|The following tb indications 
do not change position in 
response to cmds: 
(08) 
FWD RCS TK ISOL 3/4/5 
MANF ISOL 1 


CREW INDICATIONS 


1|The following tb indication 
does not change position in 
response to cmds: 

(O8) 

FWD RCS MANF ISOL 2 


CREW INDICATIONS 


1|The following tb indications 
do not change position in 
response to cmds: 
(O8) 
FWD RCS TK ISOL 1⁄2 
MANF ISOL 3 
4 


NOTES 


@ Му remains іп tb 
indicated position 


NOTES 


@ Му remains іп tb 
indicated position 


NOTES 


@ М\у remains in tb 
indicated position 


MAL/ALL/GEN J 


EPS SSR-143 
BUS LOSS: АСТ POD/AMC1 
EQUIP/FUNCTION LOST 


1|Refer to OMS/RCS Slide 
Rule for viv loss info (use 
ЕРСІ Slide for Aft RCS) 


CREW INDICATIONS NOTES 


@ Му remains іп tb 
indicated position 


BUS ISOLATION 


GP 1 (three) — op 


EPS SSR-144 
BUS LOSS: AC2 POD/AMC2 
EQUIP/FUNCTION LOST 


1|Refer to OMS/RCS Slide 
Rule for viv loss info (use 
FPC2 Slide for Aft RCS) 


CREW INDICATIONS NOTES 


Му remains in tb 
indicated position 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 

) 


(MA73C:I 


e cb AC2 AFT POD VLV GP 
2 (three) — op 


09/26/08 7-287 MAL/ALL/GEN J 


EPS SSR-145 
BUS LOSS: AC3 POD/AMC3 
EQUIP/FUNCTION LOST 


1|Refer to OMS/RCS Slide 
Rule for viv loss info (use 
FPC3 Slide for Aft RCS) 


CREW INDICATIONS NOTES 


@ Му remains іп tb 
indicated position 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


(МА7ЗС:1) 


e cb AC3 АЕТ POD VLV 
GP 3 (three) — op 


EPS SSR-146 
BUS LOSS: MNA/B POD/AMC1 


ACTIONS EQUIP/FUNCTION LOST 


1|Refer to OMS/RCS Slide 
Rule for viv loss info (use 


CREW INDICATIONS NOTES 


(08) қ 
L,R OMS TK ISOL A tb — bp @ Му remains in 


ЕРСІ Slide for Aft RCS) L OMS XFEED A tb — bp ip 
OSItIon 
om. СІ 
AFT L,R RCS MCC for 
BUS ISOLATION TK ISOL 3/4/5 A tb—bp __||impacts to OMS 
ONLY ON MCC CALL, МАМЕ ISOL 2 tb — bp Gauging 
PERFORM XFEED 3/4/5 tb — bp 
(MA73C:l) (FSMs) 
* AFT POD VLV LOGIC GP. | 2/OMS Qty Gauging Degraded | |КСЅ PWR FAIL 


1/3, 1/2 (two) — OFF 
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EPS SSR-147 


BUS LOSS: MNB/C POD/AMC2 


ACTIONS 


1|Refer to OMS/RCS Slide 
Rule for viv loss info (use 
FPC2 Slide for Aft RCS) 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


(MA73C:1) 


* AFT POD VLV LOGIC GP 
1/2, 2/3 (two) — OFF 


EPS SSR-148 


N 


EQUIP/FUNCTION LOST 


OMS Qty Gauging Degraded 


BUS LOSS: MNC/A POD/AMC3 


ACTIONS 


1|Refer to OMS/RCS Slide 
Rule for viv loss info (use 
ЕРСЗ Slide for Aft RCS) 


BUS ISOLATION 
ONLY ON MCC CALL, 
PERFORM 


(MA73C:1) 


e AFT POD VLV LOGIC GP 
1/3, 2/3 (two) — OFF 
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N 


EQUIP/FUNCTION LOST 


OMS Qty Gauging Degraded 
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CREW INDICATIONS 


1|(О8) 
L,R OMS XFEED B tb — bp 
(O7) 
АЕТ L,R RCS 
TK ISOL 3/4/5 B tb — bp 
МАМЕ ISOL 1 tb — bp 


(FSMs) 
RCS PWR FAIL 


CREW INDICATIONS 


(08) 
L,R OMS TK ISOL B tb — bp 
R OMS XFEED A tb — bp 
(07) 
AFT L,R RCS 
TK ISOL 1/2 tb — bp 
МАМЕ ISOL 3,4 tb — bp 
XFEED 1/2 tb — bp 


(FSMs) 
RCS PWR FAIL 


NOTES 


@ Vlv remains in 
last commanded 
position 


(2) YMCC for 
impacts to OMS 
Gauging 


NOTES 


@ Viv remains in 


last commanded 
position 


(2) 4MCC for 
impacts to OMS 
Gauging 


MAL/ALL/GEN J 


EPS 
SSR 150-202 


EPS SSR-150 
ALTERNATE PRIMARY PAYLOAD PWR 


Attempt MNC/PRIPL connection again: 
1. Хср ESS ЗАВ MNC CONTR - cl 
2. \cb ММА MNC CONTR - cl 
3. PL PRI MNC - OFF, ON (tb-ON) 


If MNC/PRIPL connection failed, attempt FC3/PRIPL connection: 


4. PL PRI MNC - OFF (tb-OFF) 
5. FC3 — ON (tb-ON) 


If FC3/PRIPL connection failed, attempt MNB/PRIPL connection: 
6. \cb ESS 2CA MNB CONTR - cl 

т. \cb ММС MNB CONTR - cl 

8. PL PRI FC3 - OFF (tb-OFF) 

9. MNB - ON (tb-ON) 


EPS 
SSR 150-202 
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MAL/ALL/GEN J 


EPS SSR-200 


AC PWR TRANSFER CABLE 


NOTE 


This procedure is designed to be a standalone procedure with 


all necessary Bus Loss Actions included. The procedure also 
may be entered from the MN bus or FPC Bus Loss Actions 


(MAL or ENT PKT) 


Which AC Bus is affected ? 


2 | Isolate AC1 


e Perform FC1 SHUTDN 
(EC SHUTDN Cue Card), 
pwrdn not needed 


(R2) 
* BLR CNTLR/HTR 1 – A 
° V3-B 


(L1) 
• HUM SEP A - OFF 
° B — ON 
• IMU FAN A — OFF 
. NB(C) - ON 
• H20 PUMP LOOP 1 
(two) — GPC,B 
e H20 PUMP LOOP 2 — 
ON 
• AV BAY 1 FAN A - OFF 
VB- ON 
AV BAY 2 FAN A— ON 
° B- OFF 
e AV BAY 3FANA - ON 
B- OFF 
ЗАЕВЕОМ PUMP LOOP 
1-B 
• FREON PUMP LOOP 
2-A 


(MO13Q) 

If Arlk/Tnl Fan Active: 
e ARLK FAN A — OFF 
e B- ON 


If CAB TEMP CNTLR 2 
active: 

(L1) 

e CAB TEMP CNTLR - OFF 


(MD44F) 

e Remove pin from SEC 
ACTUATOR and BYP vlv 
linkage, connect linkage to 
PRI ACTUATOR 


(L1) 
e CAB TEMP CNTLR - 1 


(WCS) 

e\VMODE - AUTO 

eVCRADLE — AUTO 

«Hose stowed in cradle 

eVWCS ON It — OFF 
FAN SEP SEL sw - OFF 
HOSE BLOCK - SEP 2 
In next step, alternate fan 
sep will turn on for 30 sec. 
Normal ops may proceed 
after 30-sec run complete 
FAN SEP SEL sw - 2 
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3 [Isolate AC2 


e Perform FC2 SHUTDN 
(EC SHUTDN Cue Card), 
pwrdn not needed 


(R2) 
• BLR CNTLR/HTR 1 - B 
° 2-A 


(L4:F) 
• cb AC1 H2O LOOP PUMP 
1A/2 (three) — cl 


(L1) 
“ HUM SEP B — OFF 
А-ОМ 
CABIN FAN B — OFF 
VA – ON 
IMU FAN B - OFF 
A(C) - ON 
H20 PUMP LOOP 1 
(two) - GPC,A 
«ҮН2О PUMP LOOP 2 - 
ON 
AV BAY 1 FAN B - OFF 
A — ON 
AV BAY 2 FAN A - OFF 
š B - ON 
nad BAY З FAN B – ON 
A – OFF 
“ FREON PUMP LOOP 
1-А 


(MO13Q) 

If ArlK/Tnl Fan Active: 
eVARLK FAN B — OFF 
e YA — ON 


If CAB TEMP CNTLR 1 
active: 

(L1) 

e CAB TEMP CNTLR - OFF 


(MD44F) 

e Remove pin from PRI 
ACTUATOR and BYP vlv 
linkage, connect linkage to 
SEC ACTUATOR 


e CAB TEMP CNTLR -2 


MODE - AUTO 
eVCRADLE — AUTO 
«Hose stowed in cradle 
eVWCS ON It - OFF 
FAN SEP SEL sw - OFF 
HOSE BLOCK - SEP 1 
In next step, alternate fan 
sep will turn on for 30 sec. 
Normal ops may proceed 
after 30-sec run complete 
FAN SEP SEL sw - 1 
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жі 


! CRITICAL ! 


FC must be shut 
down within 9 min to 
avoid potentially 
hazardous condition 


4 |Isolate AC3 


e Perform FC3 SHUTDN 
(EC SHUTDN Cue Card), 
pwrdn not needed 


(R2) 
° BLR CNTLR/IHTR 2 - В 
. 3-A 


(L4:F) 
e cb AC1 H20 LOOP PUMP 
1A/2 (three) – cl 


(L1) 
e IMU FAN C — OFF 
ҮВ(А) - 
CABIN FAN A - OFF 
B- ON 
H20 PUMP LOOP 2 - 
GPC 
Perform (Н20 Loop 2 
only) H2O PUMP OPS via 
GPC, ECLS SSR-10 
• H20 PUMP LOOP 1- 
OFF 
«УАУ BAY 1 FAN B - ON 
A — OFF 
VAV BAY 2 FANA- ON 
° B- OFF 
• AV BAY 3 FAN A – OFF 
NB – ON 
FREON PUMP LOOP 
2-B 


(017:C) 

• SIG СОМОВ FREON A- 
AC2 

• SIG СОМОВ FREON В – 
AC2 


(CDR SEAT PNL) 
“ CDR SEAT PWR BUS 
SEL — АС2 (up) 


(PLT SEAT PNL) 
• PLT SEAT PWR BUS 
SEL – AC2 (up) 


MAL/ALL/GEN J 


EPS SSR-200 (Cont) 


(L4:D) 
• cb AC1 CTR ENGINE 
ФА,ФВ,ФС (three) — op 


(L4:E) 
e cb AC1 R ENGINE 
ФА,ФВ,ФС (three) — op 


(L4:Q) 

e cb AC1 GA LTG PNL 
L/CTR - op 

e cb AC1 ®B LTG PNL L 
OVHD - op 


(MA73C:E) 


• cb AC1 WCS FAN SEP 1 


ФА,ФВ,ФС (three) — op 


(08) 

e LTG PNL R INST - OFF 

e LTG PNL NUMERIC - 
OFF 


(ABU) 
“ OS LTG INST — OFF 


(017:C) 

“ SIG СОМОВ FREON 
А-АСЗ 

* SIG СОМОВ FREON 
B-AC3 


(CDR SEAT PNL) 
“ CDR SEAT PWR BUS 
SEL — АСЗ (dn) 


(PLT SEAT PNL) 

e PLT SEAT PWR BUS 
SEL — АСЗ (dn) 

(L4:D) 

• cb AC2 CTR ENGINE 
ФА,ФВ,ФС (three) — op 


e cb AC2 L ENGINE 
ФА,ФВ,ФС (three) — op 


e cb AC2 QA LTG PNL R 
OVHD - op 


(L4:D) 
• cb AC3 R ENGINE 
ФА,ФВ,ФС (three) — op 


• cb AC3 L ENGINE 
ФА,ФВ,ФС (three) — op 


cb AC3 ФА COAS - op 
cb АСЗ ФВ LTG PNL 
MS — op 

cb AC3 ®C LTG PNL 
OS - op 


(MA73C:E) 
е cb AC3 PL ЗФ — op 


(MA73C:F) 
e cb AC3 L SEAT ЗФ — o 


(MA73C:G) 


е cb AC3 R SEAT ЗФ - op 


If Cabin Fan or 
upgraded AV Bay 3 
Fan to be powered 
via the AC XFER 
cable (because 
redundant fan is 
unavailable), other 
loads on the xfer 
cable will need to be 
unpowered. This is 
due to the current 
limitations on the 
AC XFER Cable (3 
amp cb at AC UTIL 
OUTLET) 


(O1) 
e cb AC2 6B LTG РМ R- • COAS - OFF 
ор (06) 
(MA73C:E) • LTG INST L/CTR - OFF 
e cb AC2 PL ЗФ — op (019) 
(R1) e cb AC2 WCS ҒАМ SEP 2 + COAS PWR — OFE 
ФА,ФВ,ФС (three) — op (A6U) 
e OS LTG PNL - OFF 
(R10) 
e MS LTG PNL - OFF 


в | Disconnect, unpower 
АС1 inverters 


e AC BUS SNSR 1 – OFF 
(MA73C:F) 


cb AC CONTR AC1 
ФА,ФВ,ФС (three) — cl e cb AC2 L SEAT ЗФ — op 
(MA73C:G) 


INV/AC BUS 1 — OFF 

(tb-OFF) “ cb AC2 R SEAT 30 — op 

INV PWR 1 - OFF 

(tb-OFF) (99) 

SAC CONTE e LTG INST OVHD - OFF 

AC1 ФА,ФВ,ФС (AGU) 

(three) — op e OS LTG NUMERIC - 
OFF 


Ей Disconnect, 10 | Disconnect, 


unpower AC2 inverters unpower AC3 inverters 


11 | Connect AC1 to 


AC3 (R1) (R1) 
• AC BUS SNSR 2 - OFF AC BUS SNSR 3 - OFF 


e Perform AC POWER 
TRANSFER CABLE 
INSTALLATION (IFM) 


(R1) 


• AC BUS SNSR 1 - MON 


Is AV BAY 3 FAN B reqd ? 
(Fan A unavailable) 
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cb AC CONTR AC2 
QA, DB, OC 

(three) — cl 

INV/AC BUS 2 - OFF 
(tb-OFF) 

INV PWR 2 – OFF 
(tb-OFF) 

cb AC CONTR AC2 
QA, OB, OC 

(three) — op 
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• cb AC CONTR АСЗ 
ФА,ФВ,ФС 
(three) — cl 
INV/AC BUS 3 — OFF 
(tb-OFF) 
INV PWR 3 - OFF 
(tb-OFF) 
cb AC CONTR AC3 
ФА,ФВ,ФС 
(three) — op 


MAL/ALL/GEN J 


EPS SSR-200 (Cont) 


(MA73C:C) 
• cb AC1 ЗФ МСА PWR 
MID 1 — op 


(MA73C:D) 

• cb AC1 ЗФ МСА PWR 
AFT 1 —op 

• cb AC1 ЗФ MCA PWR 
MID 3 — op 

(L4:H) 

e cb AC1 AV BAY З FAN B 
ФА,ФВ,ФС (three) — cl 


(L1) 
* AV BAY 3 FAN A- OFF 
B - ON 


17 | MNA shorted ? 


13 | Connect AC2 to 
AC3 or AC1 


e Perform AC POWER 
TRANSFER CABLE 
INSTALLATION (IFM) 


(R1) 
* AC BUS SNSR 2 - MON 


Is Cabin Fan B reqd ? 


(MA73C:C) 

e cb AC2 ЗФ МСА PWR 
MID 1 — op 

• cb AC2 ЗФ МСА PWR 


(MA73C:D) 
cb AC2 ЗФ МСА PWR 
AFT 2 — op 
cb AC2 ЗФ MCA PWR 
MID 3 — op 
cb AC2 ЗФ МСА PWR 


e cb AC2 CAB FAN B 
ФА,ФВ,ФС (three) – cl 


e САВ FAN A — OFF 
B- ON 


14 | Connect AC3 to 
AC1 


e Perform AC POWER 
TRANSFER CABLE 
INSTALLATION (IFM) 


(R1) 


• AC BUS SNSR З - MON 


Is Cabin Fan A reqd or AV 
BAY З Fan A reqd ? 
(Redundant fan 
unavailable) 


(MA73C:C) 
e cb АСЗ ЗФ MCA PWR 


(MA73C:D) 

• cb АСЗ ЗФ МСА PWR 
AFT 3— ор 

e cb АСЗ ЗФ МСА PWR 


e cb АСЗ САВ FAN A 
ФА,ФВ,ФС (three) – cl 


e САВ FAN A- ON 
° B- OFF 


If Cabin Fan A reqd: 

(L4:K) 

• cb АСЗ CAB FAN A 
ФА,ФВ,ФС (three) — cl 


• САВ FAN A- ON 
° B- OFF 


If AV BAY 3 FAN A reqd: 
(L4:G) 


e cb АСЗ AV BAY 3 FAN A 


ФА,ФВ,ФС (three) – cl 


• AV BAY 3 РАМА – ON 


If Cabin Fan or 
upgraded AV Bay 3 
Fan to be powered 
via the AC XFER 
cable (because 
redundant fan is 
unavailable), other 
loads on the xfer 
cable will need to be 
unpowered. This is 
due to the current 
limitations on the 
AC XFER Cable (3 
amp cb at AC UTIL 
OUTLET) 


(3) Due to the 
limitations of the AC 
UTIL OUTLET 3 
amp cb, the Cabin 
Fan and AV Bay 
Fan cannot be 
powered on the 
transfer cable 
simultaneously 


©) For MNC 
short, SSR-6 ties 
FC3 to MNB 
through the PL PRI 
BUS 


B — OFF 


21 | Repower Fuel Cell 3 


e Perform FC POWERUP, 
EPS SSR-6 
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EPS SSR-200 (Cont) 


AC1 LOAD REFERENCE TABLE 


AC1 CURRENT 
AFTER CABLE 
INSTALLED 


CONTINUOUS EQUIPMENT 


After cable installation, the following АС CURRENT 
А i (amps/phase) 
equipment will be ox 


oa FUEL CELL 1 PUMPS 


GL a rere 
CC @ 
x авованво о @ 
Kay osa | 9 | €] 
мо занате е 
LU 7. 
EENLLILLIIOIINNNNNENNN Ea 
m L) ФА CABIN TEMP CNTLR 2 (EL) |. YY 
wr acoso (Г = U EU 
PT 1:12 se | ° [э 


INTERMITTENT EQUIPMENT AC1 CURRENT 


After cable installation, the following 
equipment will be available for 
INTERMITTENT operation: 


(L4:K) АС1 ФА H20 CNTLR 2 (BYP VLV) 
(L4:O) ФА BLR HYD BYP VLV 1В 
ФС BLR HYD BYP VLV ЗА 


L4:P) ФА КАР CNTLR 1В (FREON 
LOOP 1 CNTLR B 5 ВҮР 
VLV MTR) 


ФВ RAD CNTLR 2B (FREON 
LOOP 2 CNTLR B BAD BYP 
VLV MTR) 


AC CURRENT 
(amps/phase) 


a 


G 


ММ 


MA73C:C) 
AC1 ЗФ FWD 1 
RH VENTS 1/2 MTR 1 


-Y STAR TRKR DR SYS 1 OP/CL 
L ADP DPY MTR 1 


AC1 30 MID 1 
RH VENT 3 MTR 1 


5 MTR 1 
6 MTR 1 
PL RETEN LAT MTR 1 


PORT RAD LAT 1-6, 7-12 
MTRS 1 (2 ea) 


PORT RAD DPY/STO MTR 1 
PLBD C/L LAT 9-12 MTR 1 


PORT,STBD FWD BLKHD 
MTRS 1 


PLBD STBD DOOR MTR 1 
PORT RMS MID RETN LAT MTR 1 


-.28 CL-.21 


-.59 CL- 29 


-.59 CL- .29 
—.57 CL-.27 


1.64 


dL ll ll EE ш 
eS д 
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(5) Total current 
for each phase of 
AC bus must not 
exceed 3 amps 
continuous. Table 
should be used to 
calculate total 
phase current. 
CONTINUOUS 
EQUIPMENT will 
be powered 
continuously. 
INTERMITTENT 
EQUIPMENT will 
be available for 
intermittent ops. 
CONTINGENCY 
EQUIPMENT will 
be available for 
contingency use 
only 


(6) If MNA 
shorted, FC pumps 
will not be restarted 


Includes 
RUD/SPDBRK and 
ELVN SW VLV 
Xdcrs 


AC Utility 
Outlet cb can 
handle up to 6 amps 
for up to 5 sec. AC 
current for vent door 
ops peaks at ~4.5 
amps/phase for 

1 sec for dual mtr 
ops, peaks for 6 sec 
for single mtr ops. 
The cb should not 
trip if steady-state 
loads less than 

3 amps/phase for 
dual mtr ops or less 
than 1 amp/phase 
for single mtr ops on 
all associated vent 
doors 


Normal 
individual load 
operation should not 
trip AC Utility Outlet 
cb if steady-state 
loads less than 3 
amps/phase 


If MNA DA1 is 
not regained, these 
mtrs (auto and man 
cntl) will not be 
operational 
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EPS SSR-200 (Cont) 


Normal 
AC1 LOAD REFERENCE TABLE (Cont) individual load 


operation should not 
INTERMITTENT EQUIPMENT (Cont) AC1 CURRENT trip AC Utility Outlet 


AC CURRENT AFTER CABLE cb if steady-state 
(amps/phase) INSTALLED loads less than 
3 amps/phase 


(MA73C:D) 
AC1 ЗФ MID 3 
PLBD LAT 1-4, 5-8 MTR 1 (2 ea) 


L AFT BLKHD MTR 1 
LH VENTS 5 MTR 1 
6 MTR 1 


STBD RAT LAT 1-6, 7-12 
MTRS 1 (2 ea) 


STBD RAD DPY/STO MTR 1 


PORT RMS AFT RETN LAT MTR 2 


AC1 ЗФ АЕТ 1 
LH VENT 8/9 MTR 1 


ET DOORS L DRIVE MTR 1 
L LAT MTR 1 
C/L LAT 1 MTR 1 
C/L LAT 2 MTR 1 

(MA73C:F) ФА RMS PRIMARY 

(MA73C:H) FWD RCS VLV (3 ea) 


(MA73C:l) AFT POD МІУ GP 1 
AFT RCS ISOL L MANF 2 FU VLV 


L MANF 2 OX VLV 
RMANF 2 FU VLV 
RMANF 2 OX VLV 
L TK 3/4/5A FU VLV 
L TK 3/4/5A OX VLV 
R TK 3/4/5A FU VLV 
R TK 3/4/5A OX VLV 
RCS XFEED R MANF 3/4/5 FU VLV 
R МАМЕ 3/4/5 OX VLV 
L МАМЕ 3/4/5 FU ММ 
L МАМЕ 3/4/5 ОХ VLV 
L OMS XFEED 3/4/5 FU ММ 
3/4/5 OX VLV 
OMS ISOL L FU VLVA 
LOX VLV A 
RFUVLVA 
ROXVLVA 
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EPS SSR-200 (Cont) 


Normal 
AC1 LOAD REFERENCE TABLE (Cont) individual load 
operation should not 


CONTINGENCY EQUIPMENT | After cable AC1 CURRENT trip AC Utility Outlet 


Imatalla oi spa TOllowina AC Tean AFTER CABLE cb if steady-state 
installation, the following continuous loads less than 
equipment will be powered off but АС CURRENT INSTALLED 


3 amps/phase 
available for CONTINGENCY use only. (amps/phase) ER 
Minimize loading to prevent exceeding Ф) H20 LOOP 2 
3 amps/phase PUMP GPC 


(L4:J) HUM SEP A Қада pwrd by 
L4:) IMU FAN A ети 
L4:F) H2O LOOP PUMP 1А à prevent powering 
L4:F) H20 LOOP PUMP 2 lights inadvertently 
L4:G) AV BAY 1 FANA 
L4:H) AV BAY 3 FAN B (upgraded) 
L4:H) AV BAY 3 FAN B 
L4:M) FREON LOOP 1 PUMP A 
L4:N) FREON LOOP 2 PUMP B 
L4:L) AC1 ФА CABIN TEMP CNTLR 2 
L4:Q) AC1 @A LTG PNL L/CTR 

ФВ LTG PNL L/OVHD 
(LER) ALTGR INST 


ФС OS LTG INST ——.5 — wm 
=== == sss s 


F1/MO52J) 
AC1 UTILITY POWER 


VACUUM CLEANER E 480 NM 


| TOTALANPSPHASE | | | | 


( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
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AC2 LOAD REFERENCE TABLE 


AC2 CURRENT 
AFTER CABLE 
INSTALLED 


CONTINUOUS EQUIPMENT 


After cable installation, the following AC2 
equipment will be powered CONTINUOUSLY: 


(R1 т FUEL CELL 2 PUMPS 


AC CURRENT 
(amps/phase) 


ӘП” “аб CD 
Ша елесі: [и | Ги © 
ШШШ eo [oso NE 
«op _oABLRHYDONTLSENSORIA | o o 
a Fa 
Coo | 8 


о — | ЕП 


(L4:P) ФА LG PROX SNSR 2 

(MA73C:F) ®C OPS INST HYD ACTR 

_ _ _ Ө —E 
INTERMITTENT EQUIPMENT AC2 CURRENT 


After cable installation, the following 
equipment will be available for 
INTERMITTENT operation: 


ФС BLR HYD BYPASS VLV 2B O 2 / | 


ФВ RAD CNTLR 1A (FREON Ж 
БЕНЕН 


LOOP 1 СМТІК А RAD BYP iz 


AC CURRENT 
(amps/phase) 


(L4:P) 


(L4:N) 
(VLV) 


(MA73C:C) 
АС2 3Ф FWD 2 
LH VENTS 1/2 MTR 2 


RH VENTS 1/2 MTR 2 


L,R ADP DPY MTR 2 


-Y STR TRKR DR SYS 2 
MTR CNTL 


-Z STR TRKR DR SYS 1 
MTR CNTL 


ФА FREON FLOW PROP 1 
ОР-.28 CL-.15 


OP – .28 CL-.15 


PLBD PORT DOOR MTR 2 


ma — asss 

MTR 2 
rns | — 7 — | 
ки _ Lm == 
m Тг ee Ей 


| PORTRMSDPLYMTR2 | RMS DPLY MTR 2 


и MM RMS FWD RETN LAT 
ESP; ен — 1 
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Тоїа! сштепі 
for each phase of 
AC bus must not 
exceed 3 amps 
continuous. Table 
should be used to 
calculate total 
phase current. 
CONTINUOUS 
EQUIPMENT will 
be powered 
continuously. 
INTERMITTENT 
EQUIPMENT will 
be available for 
intermittent ops. 
CONTINGENCY 
EQUIPMENT will 
be available for 
contingency use 
only 


Normal 
individual load 
operation should not 
trip AC Utility Outlet 
cb if steady-state 
loads less than 3 
amps/phase 


(13) If MNB lost, 


FC2 pumps will not 
be restarted 


Includes 


ELIVN PS2 and ME 
TVC SW VLV Xdcrs 


(15) AC Utility 
Outlet cb can 
handle up to 6 amps 
for up to 5 sec. AC 
current for vent door 
ops peaks at ~5.1 
amps/phase for 

1 sec for dual mtr 
ops, peaks for 6 sec 
for single mtr ops. 
The cb should not 
trip if steady-state 
loads less than 

3 amps/phase for 
dual mtr ops or less 
than 1 amp/phase 
for single mtr ops on 
all associated vent 
doors 


If MNB DA2 is 
not regained, this 
mtr (auto сп!) will 
not be operational 
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AC2 LOAD REFERENCE TABLE (Cont) 
INTERMITTENT EQUIPMENT (Cont) AC CURRENT AC2 CURRENT 
ы 
(MA73C:C) (Cont) 
AC2 3 ® AFT 2 
RH VENTS 8/9 MTR 2 OP -.73 CL – .35 


C vesso | о-өға- | | | 
— жк =s 12221 
x eum | 4 — | |.) 
C eooo roven | e [ | | | 
ашы: о 
— ене == 
[  —FowmwswonEmiATWRI | — 2 | | | | 

ne 


LEFT SEAT 


кише 
Ге s= | — — NM С 
—— 


MA73C:G) OMS KIT VLV 


(MA73C:H) FWD RCS VLV (3 ea) () 4a | | 


= m | TT 
AFT RCS ISOL L MANF 1 FU VLV 
ar 
== — = 
x nario | e j] L || 
акном [= | | | | 
sis oxy | — < — | | | | 
x Rar | — < — | | | | 
ras ox | — < — | | | | 
x eius | 4 | [|7 


Cont) 
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Normal 
individual load 
operation should not 
trip AC Utility Outlet 
cb if steady-state 
loads less than 
3 amps/phase 
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AC2 LOAD REFERENCE TABLE (Cont) 


CONTINGENCY EQUIPMENT AC2 CURRENT 
AFTER CABLE 

After cable installation, the following AC2 AC CURRENT INSTALLED 

continuous equipment will be powered off but (amps/phase) 

available for CONTINGENCY use only. 

Minimize loading to prevent exceeding 

3 amps/phase 


ноот O 39 [| [| 
wowi о 
нА 
ЕТО — | [| 
ОСО з | [| 
cenn oo r [| [| 
C O ла || 
— == 


m 3 AC2 ®ALTG PNL R OVHD 


O --/- 
| ac ærer (4 — c3 Т - 
Eme sme — инин — f — 4 


os E) WCS FAN SEP 2 
(МА73С:0) AIRLOCK TUNNELFANB | G) AIRLOCK TUNNEL FAN B 


— s= TOTAL AMPSIPHASE с 
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Normal 
individual load 
operation should not 
trip AC Utility Outlet 
cb if steady-state 
loads less than 
3 amps/phase 


cb opened to 
prevent powering 
lights inadvertently 
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EPS SSR-200 (Cont) 


AC3 LOAD REFERENCE TABLE (5) Total current 
for each phase of 


(5) AC bus must not 
exceed 3 amps 


CONTINUOUS EQUIPMENT AC3 CURRENT continuous. Table 
AC CURRENT AFTER CABLE should be used to 
After cable installation, the following AC3 (amps/phase) INSTALLED calculate total 


equipment will be powered CONTINUOUSLY: phase current. 
CONTINUOUS 
RI вт |4 | 3 | вт | | EQUIPMENT wi 


usss а =m ca 
serena а а _ 1. 
[О с | 5 e EQUIPMENT wil 
w | 4 |с P 
contingency use 
r s SINN ONT 
ИНК YE err] namna s 


INTERMITTENT EQUIPMENT AC3 CURRENT trip AC Utility Outlet 
AC CURRENT cb if steady-state 
(amps/phase) loads less than 

3 amps/phase 


After cable installation, the following AC3 
equipment will be available for 
INTERMITTENT operation: 


ПАТО O) a А (cum 
eggo o a O |22. 
for up to 5 sec. AC 


(-4:0) АСЗ ФА ВІЯНҮРВҮРМУА | а in ,.. 


АСЗ ФС BLR HYD BYP VLV 3B | 2 y = amps/phase for 


L4:P) AC3 ФВ RAD CNTLR 2A (FREON m - es LM 
LOOP 2 CNTLR A RAD BYP ae м ео 
VEV MIP) The cb should not 
MA73C:C) АСЗ ЗФ FWD З trip if steady-state 
FWD RCS ISOL TK 1/2 FU VLV loads less than 
3 amps/phase for 
dual mtr ops or less 
than 1.3 amp/phase 
for single mtr ops on 
all associated vent 
doors 


= 


ОР - .29 CL - 21 
OP – .59 CL - .29 


OP – .59 CL - .29 
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Normal 
AC3 LOAD REFERENCE TABLE (Cont) individual load 


operation should not 
INTERMITTENT EQUIPMENT (Cont) AC3 CURRENT trip AC Utility Outlet 


AC CURRENT AFTER CABLE cb if steady-state 
(amps/phase) INSTALLED loads less than 
3 amps/phase 


(MA73C:C) (Cont) 
АСЗ ЗФ PLBD СЛ. 1-4 LAT MTR 2 


C/L 5-8 LAT MTR 2 
KU BAND ANT DPLY MTR 1 
STBD RAD DPY/STD MTR 2 
LAT 7-12 MTR 2 


АСЗ ЗФ MID 2 
PORT RMS AFT SYS RETN LCH 
MTR 1 


(MA73C:D) 
АСЗ ЗФ AFT 3 
RH VENTS 8/9 MTR 1 


ET DOORS L DRIVE MTR 2 
C/L LAT 2 MTR 2 
R DRIVE MTR 1 
RLAT MTR 1 


АСЗ ЗФ MID 4 
RH VENT 3 MTR 2 


5 MTR2 
PLBD PORT DOOR MTR 1 
STBD AFT BLKHD LAT MTR 1 
C/L 9-12 LAT MTR 2 
C/L 13-16 LAT MTR 1 
KU BAND ANT DPY MTR 1 
PORT RAD DPY MTR 2 
7-12 LAT MTR 2 
PORT RMS DPY MTR 1 
FWD RETN LAT MTR 2 
(MA73C:E) PAYLOAD 
(MA73C:G) GALLEY FAN 
RIGHT SEAT 
(MA73C:H) FWD RCS VLV (3 ea) 


(MA73C:l) AFT POD МІУ GP З 
AFT RCS ISOL L TK 1/2 FU VLV 


L TK 1/2 OX VLV 
R TK 1/2 FU VLV 
R TK 1/2 OX VLV 
L MANF 3 FU VLV 
L MANF 3 OX VLV 
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Normal 
AC3 LOAD REFERENCE TABLE (Cont) individual load 
operation should not 
INTERMITTENT EQUIPMENT (Cont) AC3 CURRENT trip AC Utility Outlet 
AC CURRENT AFTER CABLE cb if steady-state 
(amps/phase) INSTALLED loads less than 


3 amps/phase 
s 
(MA73C:1) (Cont) (3 2 opened to 
AFT RCS ISOL R MANF 3 FU VLV ; prevent powering 


lights inadvertently 
R МАМЕ 3 OX VLV 
Ф) H20 LOOP 2 


L MANF 4 FU VLV 3 ИШ (БЕ PUMP Man ON 
L МАМЕ 4 OX VLV А | | ШЕ pwrd by AC3 


(MA73C:1) 
AFT POD VLV GP 3 
R MANF 4 FU VLV 


R МАМЕ 4 OX VLV 
AFT RCS XFEED L MANF 1/2 FU VLV 
L MANF 1/2 OX VLV 
К МАМЕ 1/2 FU VLV 
К МАМЕ 1/2 OX ММ 
OMS XFEED R FU VLVA 
ROX VLV A 
OMS ISOL L FU VLV B 
L OX VLV B 
R FU VLV B 
R OX VLV B 


CONTINGENCY EQUIPMENT 


After cable installation, the following AC3 

continuous equipment will be switched off 
but available for CONTINGENCY use only. 
Minimize loading to prevent exceeding 

3 amps/phase 


H20 LOOP PUMP 2 
AV BAY 3 FAN A (upgraded) 
AV BAY З FAN A 

AV BAY 2 FAN B 

IMU FAN C 

CABIN FAN A 

FREON LOOP 2 PUMP A 
AC3 ФВ LTG INST L/CTR 
AC3 ФВ FREON SIG CONDR 
AC3 ФА LIGHTING COAS 
AC3 ФВ MS LTG PNL 


|7. | 
АСЗ ФС LIGHTING PANELOS (12 3G YY 


(A15,MO13Q) 
AC3 UTILITY POWER 


VACUUM CLEANER p. e y omo 


TOTAL AMPS/PHASE ШИЕ 
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EPS SSR-201 
CRYO HTR MANUAL OPS 


©) SM ALERT 

LIMIT SET 1 is used 
Config limits when both heater 

switches are in OFF 
Config SM ALERT limits for affected tank which requires or ON. Limit set 2 is 
manual htr ops via SM SPEC 60. Do not use B/U C/W limits used only when one 
unless necessary (e.g., Tank P XDCR failure). Do not alter or both heater 
hardware C/W limits. Use appropriate ID listed below to switches are in 
modify SM ALERT, limit set #1 AUTO 


TANK | SMALERT(TANKP) | B/U C/W (CNTLR P) (2) мсс may 
# 
i 02 H2 оета 


0451100 0452100 0451110 0452110 lower limit based on 
0451200 0452200 0451210 0452210 TK quantity. Limit 
0451300 0452300 0451310 0452310 supplied is OK for all 
0451400 0452400 0451410 0452410 TK QTYs 

0451500 0452500 0451510 0452510 


This procedure 
assumes that both 
- m manifold vlvs are 
2 |Define alert limits open 
Define upper and lower limits to be used for tank which 


requires manual heater operations 


UPPER LIMIT 


920 
260 
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3 | Activate htrs 


Determine 

appropriate 

switch(es) that 

control htr(s) to be 

operated from EPS, 

7.6 CRYO Table A. 

Config: 

e Aff IK HTR A 
(one) — ON 

e All other TK 
HTRS - OFF 


4 | Wait for alarm 


e Wait for ‘S68 
CRYO O2(H2)' or 
if using B/U C/W: 
‘S68 CRYO 
О2(Н2) PRES’ 


EX * Troubleshoot 
alarm per 
heaters are procedure 
sufficient 
Dual htrs must Cycle HTRA 
be used only during 
e Aff TK HTR B — subsequent 
ON blocks 
e Cycle A and B 
HTRS in 


subsequent 
blocks 


8 | Wait for alarm 


e Wait for ‘S68 
CRYO O2(H2)' or 
if using B/U C/W: 
‘S68 CRYO 
O2(H2) PRES’ 


e Aff TK HTR(s) – 


e Aff TK HTR(s) – 
ON 
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EPS SSR-202 
PREFLIGHT TEST BUS USE 


NOTE 
Powering Preflight Test Bus enables single string circuits that use 
launch MDMs and data bus normally used to operate many orbiter 
systems during ground turnaround. Due to design, a single driver 
failure could cause equipment to be inadvertently commanded 
whenever Preflight Test Bus is powered. See Table 1 for reference 
to possible commands available through Preflight MDM/data bus. 
For any problems experienced that could be attributed to Preflight 


Bus, remove pwr to Preflight Bus, recover lost systems, and shut 
down affected FC within 9 min if reqd 


FC recovery 


reqd ? 


First FC failure e Which FC will be 


Second FC failure recovered: 


Bus tie config 


(ЕСЗ) 


(К1) 
Has this SSR |ҮЕ5| 6 | MN BUS TIE 


already been eVMCC about e C — ON (tb-ON) 
performed for first second FC e A — ON (tb-ON) 
FC failure ? recovery e B- OFF 


(tb-OFF) 


в | Bus tie config 


1055 OF 2ND (FC1) 


Bus tie config 


FC PWRDN 


R1 R1 
completed (R1) Bt) 


MN BUS TIE MN BUS TIE 


(R1) 

e MN BUS TIE 
(three) - ОМ 
(tb-ON) 

FC2 being 

recovered while 

FC1 failed 


(R1) 

e PRI PL MNC - 
ON (tb-ON) 

e PRIPLFC3- 
ON (tb-ON) 


09/26/08 


+ A — ON (tb-ON) 

+ B — ON (tb-ON) 

e C- OFF 
(tb-OFF) 


. B- ON (tb-ON) 

e C - ON (tb-ON) 

e A- OFF 
(tb-OFF) 


7-305 
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EPS SSR-202 (Cont) 


If FC2 being 
recovered 


(R1) 

e PRI PL MNC - 
ON (tb-ON) 

e PRI PL ЕСЗ – 
ON (tb-ON) 
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e Perform 
PREFLIGHT 
TEST BUS 
SETUP (IFM) 


CAUTION 


During next steps, 
Preflight Test Bus 


will be pwrd. Single 


driver failures can 


alter vehicle config. 


If Preflight Bus is 

thought to cause 

problems: 

e Unpwr DC UTIL 
OUTLET 

e Use normal FDF 
procedures to 
recover lost 
system and 
shutdn aff FC 


FC3 being 
recovered while 


ЕСІ failed ? 


тт 
N WARNING | 


MRE 


Preflight Test Bus 
driver failure may 
cause FC2 to 
disconnect from 
MNB (last good 
FC/MN Bus). To 
prevent loss of all 
main bus pwr, FC3 
is connected to 
MNC BEFORE 


Preflight Bus pwrup. 


This ensures at 
least one FC is 
connected to its 
main bus. Only 9 
min maximum until 
FC3 start 
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Preflight Bus 
pwrup/FC3 


recovery 


(R1) 
“ FC3 REAC - 
OP (tb-OP) 


SM 67 ELECTRIC 


• Note АСЗ AMPS 


(R1) 
* FC3/MN BUS 
C — ON (tb-ON) 


(MO52J) 
e DC UTIL PWR 
ММА — ON 


IFM Breakout Box: 

e AUX- ON 
(Preflight Bus is 
now pwrd) 

• PWR B - ON 

22 It ON 


(R1) 


FC2/MN BUS B 
tb- ON ? 
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EPS SSR-202 (Cont) 


Preflight Bus 
pwrup/FC recovery 


(R1) 
e FC1(FC2,FC3) 
REAC - OP 
(tb-OP) 
SM 67 ELECTRIC 
e Note AC AMPS 
FC1 being 
recovered 
FC2 being 
recovered (R1) 
FC3 being e PRI PL MNC — 
recovered ON (tb-ON) 


e PRI PL ЕСЗ – 
ON (tb-ON) 


(MO52J) 
e DC UTIL PWR 
MNA - ON 


IFM Breakout Box: 


e AUX — ON 
(Preflight Bus 
now pwrd) 

• PWR B - ON 

«22 It ОМ 
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FC2/MNB 
DRIVER FAILURE 


(МОЗОЕ) 
e DC UTIL PWR 
MNC - ON 


IFM Breakout Box: 

• PWR B - ON 
(22 It on) 
(Preflight Bus 
now pwrd) 

• PWRA- ON 
(22 It on) 


AC AMPS incr 
> 0.7 and < 0.9 
amps/phase ? 


(R1) 

* FC/MN BUS 
A(B,C) - ON 
(tb-ON) 

• ESS BUS 
SOURCE 


FC1(FC2,FC3) - 


ON 
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(MO52J) 
e DC UTIL PWR 
ММА — OFF 


(R1) 

e FC2/MN BUS 
B — ON (tb-ON) 

e FC3/MN BUS 
C - OFF 
(tb-OFF) 

e Return to IFM to 
remove and stow 
cables, tools 


(MO30F/MO52J) 
e DC UTIL PWR 
MNC(MNA) - 

OFF 


If FC3 being 

recovered: 

(R1) 

e FC3//MN BUS 
C - OFF 
(tb-OFF) 


e Return to IFM to 
remove and stow 
cables, tools 
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EPS SSR-202 (Cont) 


e Wait 30 min 


Aff FC STACK TEMP 
< 185 degF 
or 
Aff FC EXIT TEMP 
< 130 degF or > 160 
degF 
or 
Difference between FC 
STACK TEMP and EXIT 
TEMP < 30 degF or > 70 
degF ? 


Which FC config is present: 


FC1 recovered, 
FC2(3) failed 


FC2 recovered, 
FC1 failed 


FC2 recovered, 
FC3 failed 


FC3 recovered, 
FC1(2), failed 


FC1 or FC2 recovered, 
other FCs operating 
normally 


FC3 recovered, 
FC1 and FC2 operating 
normally 
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e Perform FC SHUTDN 
(FC SHUTDN Cue Card) 


e Return to PREFLIGHT TEST BUS 
SETUP (IFM) to remove and stow 
cables, etc 


(R1) 

e MN BUS TIE B – ON (tb-ON) 
C — ON (tb-ON) 
A — OFF (tb-OFF) 


(R1) 
e MN BUS TIE C — ON (tb-ON) 
A — ON (tb-ON) 
B — OFF (tb-OFF) 
PRI PL MNC - ON (tb-ON) 
FC3 — ON (tb-ON) 


(R1) 

e MN BUS TIE C – ON (tb-ON) 
A — ON (tb-ON) 
B — OFF (tb-OFF) 


(R1) 
e MN BUS TIE A — ON (tb-ON) 
° С(В)- ON (tb-ON) 
“ MN BUS TIE B(C) - OFF 
(tb-OFF) 
e PRI PL MNC - ON (tb-ON) 
FC3 — ON (tb-ON) 


(R1) 

e PRI PL MNC - ON (tb-ON) 

š FC3 — ON (tb-ON) 

“ MN BUS TIE B – ON (tb-ON) 

. A — OFF (tb-OFF) 
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e Return to 
PREFLIGHT 
TEST BUS 
SETUP (IFM) to 
secure cables, 
etc 
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EPS SSR-202 (Cont) 


Crewmember 
must be able to 
reach DC UTIL 
PWR switch while 
secured in seat 


Which Preflight 
Test Bus reqd: 


e Return to PREFLIGHT TEST BUS SETUP 
(IFM) to secure cables, etc for on-orbit use 


MN BUS TIE 
+ A — ON (tb-ON) 
+ B- ON (tb-ON) 
e C- OFF 
(tb-OFF) 
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(R1) 

MN BUS TIE 

+ B — ON (tb-ON) 

e C - ON (tb-ON) 

e A- OFF 
(tb-OFF) 


• PRI PL MNC - 
ON (tb-ON) 

e PRIPLFC3- 
ON (tb-ON) 


Perform 
PREFLIGHT 
TEST BUS 
SETUP (IFM) 


CAUTION 


During next steps, 
Preflight Test Bus 
will be pwrd. Single 
driver failures can 
alter vehicle config. 
If Preflight Bus is 
thought to cause 
problems: 
e Unpwr DC UTIL 
OUTLET 
* Use normal FDF 
procedures to 
recover lost 
system 


On MCC call, prior to D/O Prep, 

If FC3 recovered: 

(R1) 

e PRI PL FC3 — OFF (tb-OFF) 

e PRI PL MNC - OFF (tb-OFF), if reqd 

e Perform FC SHUTDN (FC SHUTDN 
Cue Card) 


(MOS30F/MO52J) 
• DC UTIL PWR MNC(MNA) - OFF 


If second FC fails during entry, restart IFM 
recoverable FC: 

(MO30F/MO52J) 

e DC UTIL PWR MNC(MNA) – ON 


(R1) 

e Aff FC REAC - OP (tb-OP) 

e Aff FC/MN BUS - ON (tb-ON) 

e MN BUS TIE (three) — ON (tb-ON) 

If FC3 recovered or still operating: 

e PRI PL MNC - ON (tb-ON) 

e PRI PL FC3 — ON (tb-ON) 

If FC1(FC2) recovered: 

e MN BUS TIE A(B) - OFF (tb-OFF) 

If FC3 recovered: 

e Remaining good FC MN BUS TIE - OFF 
(tb-OFF) 
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42 | Which Preflight 


Bus being used: 


(MO52J) 
e DC UTIL PWR 
MNA - ON 


IFM Breakout Box: 

e AUX — ON 
(Preflight Bus 
now pwrd) 

e РМК В - ON 

«22 It оп 

e\Status of 
recovered 
System/function 


Return to 
PREFLIGHT 
TEST BUS 
SETUP (IFM) to 
secure cables, 
etc 


Recovered 
System/function 
reqd for remainder 
of flight ? 


e Leave IFM 
Installed through 
T/D 
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(MO30F) 
e DC UTIL PWR 
MNC - ON 


IFM Breakout 

Box: 

e PWR B - ON 
(22 It on) 
(Preflight Bus 
now pwrd) 

e PWRA- ON 
(22 It on) 

e Status of 
recovered 
system/function 


(MO30F/MO52J) 
e DC UTIL PWR 
MNC(MNA) - 

OFF 
e/MCC 


NO On MCC call 
or prior to D/O 
PREP: 
(MO30F/MO52J) 
e DC UTIL PWR 

MNC(MNA) — 
OFF 


e Config for loss of 


recovered 
system/function 
per normal FDF 
procedures 


(MO52J) 
e DC UTIL PWR 
MNA - ON 


IFM Breakout Box: 


e AUX — ON 
(Preflight Bus 
now pwrd) 

e PWR B - ON 

«22 It оп 
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(MO30F) 
e DC UTIL PWR 
ММС - ON 


IFM Breakout 

Box: 

e PWR B- ON 
(22 It on) 
(Preflight Bus 
now pwrd) 

e PWRA- ON 
(22 It on) 


e Wait 5 sec 

(МОЗОҒ/МО52.)) 

e DC UTIL PWR 
MNC(MNA) — 
OFF 

e\Status of 
recovered 
system/function 


System/function 
recovered ? 
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EPS SSR-202 (Cont) 


maintain entry e Return to 

single fault PREFLIGHT 

tolerance in critical TEST BUS 

System ? SETUP (IFM) to 
remove and stow 
cables, etc 


e Leave IFM 
installed through 
T/D 


57 | If IFM recoverable 
system/function reqd during entry: 


(R1) 

e MN BUS TIE B — ON (tb-ON) 
If Preflight 1 used: 

e MN BUS TIE A – ON (tb-ON) 
If Preflight 2 used: 

e MN BUS TIE C - ON (tb-ON) 
e PRI PL MNC - ON (tb-ON) 

° FC3 — ON (tb-ON) 


(MO30F/MO52J) 
• DC UTIL PWR MNC(MNA) – 
ON 


If momentary use reqd: 

e Wait 5 sec 

• DC UTIL PWR MNC(MNA) – 
OFF 

e Status of system/function 
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EPS SSR-202 (Cont) 
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TABLE 1 


POSSIBLE PREFLIGHT TEST AND DATA BUSES COMMANDS 


NOTE 


This table identifies the major Preflight Test Bus single-driver failures that impact critical 
orbiter systems. After the Preflight Test Bus has been powered, if a driver failure is 
suspected, the Preflight Test Bus must be unpowered before the affected system can 


be recovered by standard FDF procedures 


Preflight Test Bus 1 

FC1 PUMP POWER 

AV BAY 3 FIRE SUPP INH 
FC1 TO MNA ON/OFF 
MNA BUS TIE ON/OFF 
AC1 INV PWR ON/OFF 
AC1 INV TO BUS ON/OFF 
APU 1 FU VLV 1 OP (NC) 
APU 1 FU VLV 2 CL (NO) 
FCL PUMP 1A ON 
SMOKE DETN H/W ALERT INH 


Preflight Test Bus 2 

FC2(3) PUMP POWER 

AV BAY 1(2) FIRE SUPP INH 
FC2(3) TO MNB(C) ON/OFF 
MNB(C) BUS TIE ON/OFF 
AC2(3) INV PWR ON/OFF 
AC2(3) INV TO BUS ON/OFF 
APU 2(3) FU VLV 1 OP (NC) 
APU 2(3) FU VLV 2 CL (NO) 
FCL PUMP 2A ON 

CAB FAN A(B) ON 

IMU FAN A(B,C) ON 


7-312 


MAL/ALL/GEN J 


APCU TRIP 
Conditions: 


APCU OUT UV 
(Out Under Volt) 

If Output Volts < 115 
volts 


APCU OUT OV 
(Out Over Volt) 

If Output Volts > 
130.5 volts 


APCU OUT OC 
(Out Over Current) 

If Output Amps > 
14.8 amps 


APCU IN UV 
(In Under Volt) 
If Input Volts < 23 
volts 


09/26/08 


EPS SSR-203 


VMCC for 


APCU config 


e APCUs ina 
parallel config and 
power from both 
APCUS is 
required 


APCUs NOT 
connected in 
parallel 


Power from 
alternate APCU is 
available 

(Parallel Config) 


(Power equipment 
from alternate 
APCU) 


(A15) 

eVUnaff РТО 2(1) 
tb — ON 

eVAPCU 1,2 CONV 
(two) - OFF 

e Required APCU 
OUTPUT - ON 

e Unaff APCU 2(1) 
CONV - ON 


TRANSFER 
eVPTU 1 and 2 
APCU OUT 


VOLTS between 
123 and 126 V 


Cycle aff APCU 
converter 
(Parallel Config) 


(A15) 

«ҮРТИ 1,2 (two) 
tb — ON 

«ҮАРСИ 1,2 (two) 
CONV - OFF 

“ APCU 1,2 
OUTPUT (two) – 
OFF 

“ Aff APCU 
CONV - ON 


Cycle aff APCU 
converter (Not in 
Parallel Config) 


(A15) 

e Aff PTU tb — ON 

“ Aff APCU 
CONV - OFF 

“ Aff APCU 
OUTPUT - OFF 

“ Aff APCU 
CONV - ON 


Check aff 
APCU trip status 


SM 179 POWER 
TRANSFER 

Are any PTU APCU 
TRIPs present 
(OUT UV, OUT OC, 


OUT OV, or IN 
UV)? 


CONVERTER 
UNRECOVERABLE 


(A15) 
“ Aff APCU 
CONV - OFF 
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APCU RECOVERY 


Check aff 


APCU trip status 


SM 179 POWER 
TRANSFER 

Are any PTU APCU 
TRIPs present 


(OUT UV, OUT OC, 
OUT OV, or IN 


APCU 
RECOVERED 


Reapply power 
to aff APCU 
equipment 


(A15) 

e Aff APCU 
CONV - OFF 

e Required APCU 
OUTPUT - ON 

e APCU 1,2 CONV 
(two) - ON 


SM 179 POWER 

TRANSFER 

e NPTU 1,2 АРСО 
OUT VOLTS 


between 123 and 
126V 


| 9 [АРСО 


RECOVERED 


Reapply power 
to aff APCU 
equipment 


(A15) 

“ Aff APCU 
CONV - OFF 

“ Aff APCU 
OUTPUT - ON 

“ Aff APCU 
CONV - ON 


TRANSFER 
«УАН PTU АРСО 
OUT VOLTS 


between 123 and 
126V 


(1) If APCUs are 
connected in parallel 
and the output APCU 
power requirement is 
< 1800 watts, then 
alternate APCU can 
be used to power the 
equipment 


Loss of power 
to equipment 
powered from APCU 
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Dual PTU Config: 

(A15) 

cb CNTL PWR PTU 
1,2 (two) — cl 

PTU/MAIN BUS А,В 
(two) - ON 

OPCU 1,2 CONV 
(two) - ON 


Single PTU Config: 

(A15) 

cb CNTL PWR PTU 
1(2) - сі 

PTU/MAIN BUS 
A(B) - ON 

OPCU 1(2) CONV - 
ON 


EPS SSR-204 


OPCU FAULT ISOLATOR 


TRIP RECOVERY 


9 
) 


(A15 

e OPCU 1(2) 
CONV - OFF 

e\cb CNTL PWR 
PTU 1(2) - cl 

“ PTU/MAIN BUS 
А(В)- OFF 
(tb-OFF) 


Stand by while 
MCC commands 


affected ISS RPC(s) 
OFF (10 sec) then 
ON 


3 | Activate OPCU 
converter 


On MCC GO: 

(A15) 

e OPCU 1(2) 
CONV - ON 


4 |NOPCU Volts 


SM 179 POWER 
TRANSFER 


NOTE 
This procedure can be used to attempt a 
recovery of an inadvertant Fault Isolator 
(Fl) trip. If an FI trips the OPCU converter 
TLM will be OSL for the affected channel, 
due to the isolation of input power; ISS 
RPC will still indicate ON 


Associated 
APCU should be 
deactivated before 
procedure is started 


(> If required, 


APCU can be 
reactivated 


(3) Voltage will 
need to be adjusted 
on aff OPCU 
converter to desired 
setpoint 


(4) Iss will 
command off 
affected RPC. Other 
OPCU converter in 
affected PTU may be 
available 


nm Reconnect PTU 
to MN Bus 


Aff PTU OPCU A(B) YES FALSE TRIP, 

OUT VOLTS » 30? OPCU 
CONVERTER 
RECOVERED 


“ Aff PTU/MAIN 
BUS A(B) - ON 
CONVERTER (tb-ON) 


UNRECOVERABLE 


ЕЕ Is other OPCU |YES E Reconnect PTU 
converter in aff PTU to MN Bus 

i ? 
activated? (A15) 


e Aff PTU/MAIN 
BUS А(В)- ON 
Deactivate 
OPCU 


(tb-ON) 
(A15) 


“ OPCU 1(2) 
CONV - OFF 


If required for APCU 
Ops, reconnect PTU 
to MN Bus: 


“ Aff PTU/MAIN 
BUS A(B) - ON 
(tb-ON) 
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GNC 


ОМС 


This Page Intentionally Blank 
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GNC FRP 


GNC FRP 


GNC FRP-1 
IMU REFERENCE RECOVERY AFTER GNC GPCs IPL’D 


NOTE 
Preferable to accomplish this procedure in GNC OPS 2; however, 
procedure is also valid for MM301. If all IMUs have been caged, 
perform steps 1-7. Step 8 of the procedure assumes recovery of 
“operational” IMUs only. Operational IMUs are IMUs in OPER and 
not previously caged 


O6 1. Configure DAP 
NDAP: INRTL 
NDAP ROT: DISC/DISC/DISC 


2. Ensure pwr ON to both STAR TRKRs and doors open 
NS TRK PWR (two) – ON 
NDR POS tb (two) — OP 


NOTE 
'IMU BITE/T' may be annunciated until READ/WRITE 
is performed to restore IMU gyro delta bias terms. 
Previous IMU Bias and Scale Factor READ/WRITEs 
of uplinks will have to be performed again 


3. Mass Memory Read of IMU calibration data (gyro and accel biases, scale factors, etc.) computed in 
preflight cal 


GNC 21 IMU ALIGN 


Select all IMUs for MASS MEMORY READ 
IMU 1,2,3 — ITEM 10,11,12 EXEC (*) 
MM READ - ITEM 19 EXEC (*) 

YMM READ - ITEM 19 (no *) 


O6 4. Configure DAP 
NDAP: INRTL 
DAP ROT: PULSE/PULSE/PULSE 
5. Deselect IMU(s) leaving one IMU selected 


NOTE 
RM may fail IMU(s) during deselection process 


a. [GNC 21 IMU ALIGN 


IMU DES 1(2,3) - ITEM 7(8,9) (*) 


b. Verify one operational IMU remains selected (no *) 


6. Configure DAP 
NDAP: INRTL 
DAP ROT: DISC/DISC/DISC 


7. If extended loss of comm (ZOE not included) or no uplink CMD capability: 
a. Perform Matrix Align of IMUs 1,2,3 in MATRIX (TORQUE) ALIGN USING 
HUD STAR DATA ...... GNC SSR-2 


b. Reselect all deselected IMUs 


GNC 21 IMU ALIGN 


IMU DES — ITEM 7(8,9) EXEC (no *) 


NOTE 
Once comm reestablished, verify with MCC uplink 
of REFSMMATs complete and then proceed to IMU 
ALIGN — $ TRK (ORB OPS, GNC) 


8. If comm and uplink CMD capability exists: 


a. Confirm with MCC uplink of REFSMMATSs has been performed. Do not proceed 
without confirmation 
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СМС FRP-1 (Cont) 


CAUTION 
Each IMU being recovered must be individually matrix 


aligned to itself in order to incorporate the uplinked 
REFSMMATs 


b. Recover IMU attitude reference of a deselected operational IMU, utilizing Matrix Alignment, 
aligning the IMU to itself 


GNC 21 IMU ALIGN 
Utilize as reference one of the IMUs currently deselected 
REF IMU - ITEM 14 + ЕХЕС 
TYPE — ITEM 15 EXEC (MATRIX) 


Align Reference IMU to itself 
ALIGN IMU 1(2,3) – ITEM 10(11,12) EXEC (*) 
EXEC - ITEM 16 EXEC (*) 


VMCC to repeat step 8b with other deselected operational IMU 


c. Configure DAP 
NDAP: INRTL 
DAP ROT: PULSE/PULSE/PULSE 
d. Deselect currently selected IMU (no selected IMUs) 
GNC 21 IMU ALIGN 


IMU DES - ITEM 7(8,9) EXEC (*) 


e. Reselect IMU(s) aligned in step 8b 


GNC 21 IMU ALIGN 


IMU DES - ITEM 7(8,9) EXEC (no *) 


f. NDAP: INRTL 
DAP ROT: DISC/DISC/DISC 


g. VMCC to repeat step 8b with remaining IMU 


h. When Matrix Alignment(s) Using IMU Data complete, reselect all recovered IMUs: 
GNC 21 IMU ALIGN 
IMU DES - ITEM 7(8,9) EXEC (no *) 


i. ОАР: asreqd 


j Goto IMU ALIGN – S TRK (ORB OPS, GNC) 
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GNC FRP-2 
IMU REFERENCE RECOVERY 


NOTE 
If GNC GPCs IPL'd, use GNC FRP-1 for Reference Recovery. 
Preferable to accomplish this procedure in OPS 2; however, it 
is also valid for MM301 


O6 1. Apply pwr to both STAR TRKRs 
NSTAR TRKR PWR -Ү,-2- ON 


О14:А, 2. Ensure pwr applied to all IMUs 
O15:A, IMU 1,2,3 - ON 
O16:A 
If not, ACTIVATE IMU(s)....... GNC SSR-1 


3. Ensure all IMUs in OPERATE mode 


GNC 21 IMU ALIGN 


VIMUs: OPER - ITEM 4,5,6 EXEC (*) 


NOTE 
If ITEMS 4,5, or 6 executed, wait for asterisks to appear (~90 sec) 


4. Enable serial data link 
GNC /О RESET 


5. Select one IMU for attitude reference 


GNC 21 IMU ALIGN 
VIMU 1,2, or 3: DES - ITEM 7,8, or 9 EXEC (no *) 
Deselect remaining two IMUs 
VIMUs: DES - ITEM 7(8,9) EXEC (*) 
6. Perform MATRIX ALIGN IMUs 1,2,3 USING HUD STAR DATA....... GNC SSR-2 


7. Reselect all deselected IMUs 


GNC 21 IMU ALIGN 


VIMUs: DES — ITEM 7(8,9) EXEC (no *) 


8. Reestablish skew between IMUs with IMU TO IMU ALIGN 
Perform IMU/IMU ALIGNMENT - IMUs 1,2,3 using best IMU as reference (ORB OPS, GNC) 


9. Goto IMU ALIGN – S TRK (ORB OPS, GNC) 
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СМС FRP-3 


IMU RECOVERY WITH AT LEAST ONE IMU AS GOOD REFERENCE 


NOTE 
Procedure must be accomplished in GNC OPS 2 or GNC OPS 3 


1. Deselect IMUs being recovered 


GNC 21 IMU ALIGN 


VIMUS: DES – ITEM 7(8,9) EXEC (*) 


О14:А, 2. Ensure pwr applied to all IMUs 
O15:A, If not, ACTIVATE IMU(s)....... GNC SSR-1 
O16:A 
NOTE 
If ITEMS 4, 5, or 6 executed, wait for asterisks to appear (7-90 sec) 


3. Ensure all IMUs in OPERATE mode 


GNC 21 IMU ALIGN 


VIMUs: OPER - ITEM 4,5,6 EXEC (*) 


NOTE 
Possible erroneous IMU BITE/T 1(2,3) msg 
after GNC I/O RESET. Ignore msg unless 
MCC advises otherwise, or if no comm 


4. Enable serial data link 
GNC /О RESET 


NOTE 
Both nonreference IMUs should be aligned to preclude possibility 
of IMU RM FAIL (RM threshold reset following any align) 


5. Reestablish skew between IMUs. Choose IMU with good reference and align 
other two IMUs with IMU to IMU ALIGN. Use good IMU as reference for 
align — IMU to IMU ALIGNMENT (ORB OPS, GNC) 


6. Reselect IMUs previously deselected 


GNC 21 IMU ALIGN 


DES – ITEM 7(8,9) EXEC (no *) 
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GNC SSR 


GNC SSR 


GNC SSR-1 
ACTIVATE IMU(s) 


O6 УМОМ FF 1(2,3) - ON 
O14:A, IMU 1(2,3) - ON 
O15:A, 
O16:A 
L1 VIMU FAN A(B,C) - ON (if avail) 
GNC 21 IMU ALIGN 
NOTE 
IMU 1(2,3) TEMP — LO indication may be displayed. Proceed 
CRT VIMU 1(2,3): DES — ITEM 7(8,9) EXEC (*) 
OPER - ITEM 4(5,6) EXEC (*) 
NOTE 
If ITEMS 4,5, or 6 executed, wait for asterisks to appear (~90 sec) 
GNC I/O RESET 
GNC SSR-2 


MATRIX (TORQUE) ALIGN USING HUD STAR DATA 


F3 
F6U(F8U) 


O14:E, 
O15:E, 
O16:E 

F7(F8) 


CRT 
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CAUTION 
If RMS/payload unberthed, either enable Aft PRCS 
only or berth payload before proceeding 


NOTE 
In OPS 201, if Verniers not available, use FREE mode 


Remove L(R) HUD Cover 
L(R) HUD PWR -ON 
MODE - TEST 
Wait ~15 sec for final symbology of test mode 
L(R) HUD BRT - MAN NIGHT 
MAN BRT - as reqd 


cb DDU L(R) (two) – cl 


FLT CNTLR PWR – ON 


If OPS 2: 

| Change DAP A,B to A1,B5 
DAP: INRTL/VERN(FREE/PRI) 

If OPS 3: 


GNC 23 RCS 


RCS FWD - ITEM 1 EXEC (*) 

МАМЕ МУ OVRD 1 — ITEM 40 EXEC (CL) 
2 — ITEM 41 EXEC (CL) 
3 — ITEM 42 EXEC (CL) 
4 — ITEM 43 EXEC (CL) 
5 – ITEM 44 EXEC (CL) 


NOTE 


Position ADI ATT sw on pnl F6(F8) to REF and depress ATT 
REF pb prior to enabling COAS SIGHT mode 


GNC 22 S TRK/COAS CNTL 
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GNC SSR-2 (Cont) 


F6(F8) 


CRT 


CRT 


F6(F8) 


CRT 


F7(F8) 
O14:E, 


CRT 


CRT 


10/20/08 


VS TABLE CLR — ITEM 20 EXEC 
COASREQDID-ITEM21* | _ EXEC 


POS +X – ITEM 26 EXEC 
SIGHT mode - ITEM 22 EXEC (*) 
DAP: as reqd for precise manual mnvr 
Mnvr to center star in HUD boresight (‘P’ in COMPLETE): 


ATT REF pb — push 
(Repeat mark if desired) 
COAS ACCEPT - ITEM 23 EXEC 
VS TABLE TRK ID 2: (reqd ID) 


CAUTION 
Do not deselect COAS SIGHT mode between 
sightings 


DAP: as reqd for large manual mnvr 
Mnvr to second HUD star att 


NOTE 
Second star should be > 35° and < 145° from the first 


COAS REQD ID-ITEM 21+______ЕХЕС 
DAP: as reqd for precise manual mnvr 
Mnvr to center star in HUD boresight: 
ATT REF pb — push 
(Repeat mark if desired) 
COAS ACCEPT - ITEM 23 EXEC 
VS TABLE TRK ID 1: (reqd ID) 
ANG DIF 1 > 35 deg, < 145 deg 
ЕКК 1 <.2 
VSEL — ITEM 17,18 (*) 
COAS: DES - ITEM 25 EXEC (*) 
FLT CNTLR PWR - OFF 
cb DDU L(R) (two) — as reqd 


GNC 21 IMU ALIGN 


VIMU 1(2,3) STAT - (blank) 
ALIGN IMU 1(2,3) — ITEM 10(11,12) EXEC (*) 
If Matrix Align 

NREF STAR, ITEM 13 - (*) 
TYPE, ITEM 15 EXEC (MATRIX) 
DAP: INRTL 
DAP ROT: PULSE/PULSE/PULSE 
EXEC - ITEM 16 EXEC (), Rcd МЕТ ____ 
NEXEC - ITEM 16 (no *) 
DAP: as reqd 
If Torque Align 
NREF STAR, ITEM 13 - (*) 
NTYPE, ITEM 15 - TORQUE 
VANG 1,2,3 AX,AY,AZ: < = .80 
Rcd ANG 1 


N 
о 


CAUTION 


If ANG AX,AY,AZ > .80 for two or more IMUs: 
DO NOT TORQUE PLATFORMS 
EXCEPT UNDER MCC INSTRUCTIONS 


EXEC — ITEM 16 EXEC (*), Rcd MET: . 
VEXEC - ITEM 16 (no *) 
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GNC SSR-2 (Cont) 


F6U(F8U) HUD MODE — NORM 

F3 PWR -OFF 
Install L(R) HUD Cover 
If OPS 3: 


GNC 23 RCS 


RCS FWD - ITEM 1 EXEC (*) 

МАМЕ VLVS OVRD 1 – ITEM 40 EXEC (OP) 
2 — ITEM 41 EXEC (OP) 
3 — ITEM 42 EXEC (OP) 
4 — ITEM 43 EXEC (OP) 
5 — ITEM 44 EXEC (OP) 

DAP: as reqd 


GNC SSR-3 
MATRIX ALIGN USING STR TRKR STAR DATA 


NOTE 
Procedure assumes S TRKs on at least 15 min and vehicle 
at S ТЕК star attitude. DAP as reqd for star trk ops 


GNC 22 S TRK/COAS CNTL 


VS ТАК -Y,-Z REQD ID, ITEM 11,12 0 
STATUS - (no BITE) 
SHUTTER - OP 
VS TABLE CLR - ITEM 20 EXEC (*) 
STAR TRK -Ү,-2 — ITEM 3,4 EXEC (*) 
VS TABLE ТЕК ID 1,2 (reqd ID) 
АМС ERR: «.09, Red. . 
SEL — ITEM 17,18 (*) 


GNC 21 IMU ALIGN 


VIMU 1(2,3) STAT - (blank) 
VREF STAR, ITEM 13 - (*) 
TYPE, ITEM 15 EXEC (MATRIX) 
ALIGN IMU 1(2,3) — ITEM 10(11,12) EXEC (*) 
EXEC-ITEM 16 EXEC (*), Rd MET _ : 
VEXEC - ITEM 16 (no *) 


GNC SSR-4 
MATRIX ALIGN USING IMU DATA 


NOTE 
Procedure assumes ground knowledge of platform 
orientation of at least a single IMU 


GNC 21 IMU ALIGN 


VIMU 1(2,3) STAT - (blank) 
REF IMU — ITEM 14 + (REF IMU) EXEC 
TYPE - ITEM 15 EXEC (MATRIX) 
ALIGN IMU 1(2,3) — ITEM 10(11,12) EXEC (*) 
EXEC — ITEM 16 EXEC (*), Rcd МЕТ: 
VEXEC - ITEM 16 (no *) 
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GNC SSR-8 
POSITION OMS THROUGH CG 


NOTE 


This procedure sets up a dummy single engine L(R) OMS burn to 
position L(R) OMS Thrust Vector through CG. Actual burn will 

not be executed. When procedure completed, L(R) OMS will be 
protected from loss due to PRI(SEC) GMBL pwr or data path failures 


GNC, OPS 202(302) PRO 


GNC XXXXX MNVR ҮҮҮҮҮ 


If L OMS to be positioned: 
| L OMS PRI(SEC) SEL - ITEM 28(30) EXEC 
If R OMS to be positioned: 

R OMS PRI(SEC) - ITEM 29(31) EXEC 


C3 YOMS ENG (two) - OFF 
CRT SEL OMS L(R) - ITEM 2(3) EXEC 


TRIM LOADP ITEM 6 X.X EXEC 
LY ITEM 7 *X.X EXEC 
RY ITEM 8 -X.X EXEC 


NOTE 
Actual values dependent on CG. 
If reqd, generic CG trims are: 
P = +0.0 
LY = +5.2 
ВҮ = -5.2 


TGT PEG 7 

ITEM 19 +1.0 +0 +0 EXEC 
TIG — ITEM 10 + (current MET + 2 min) EXEC 
LOAD - ITEM 22 EXEC 


NOTE "o 
Do NOT MNVR to burn attitude; ignore flashing | EXEC | 


After T-15 sec: 
NGMBL position: Р =+X.X 
LY =+X.X 
RY =-X.X 
L(R) GMBL OFF — ITEM 32(33) EXEC 


If in OPS 202: 

| GNC, OPS 201 PRO 

If in OPS 3, and at burn attitude: 
Reload Burn Pad 


NOTE 


Displayed GMBL position is not updated when GMBL OFF. 


If in OPS 2, on transition to OPS 3 (prior to deorbit) P/Y 


positions will read 1.0 deg and GMBL fail will be annunciated 
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GNC SSR-9 
RM DESELECTION OF FAILED OPEN THC CONTACT 


NOTE 
This procedure will allow RM to deselect failed open THC 
contact in OPS 2. Use this SSR only under direction from MCC. 
Procedure will cause primary RCS jet firings which must be 
coordinated with MCC. Assumes two good channels exist in 
axis/direction with failed open contact 


1. CONFIG DAP FOR MINIMUM TRANS PULSE 


GNC 20 DAP CONFIG 


DAP A(B) TRANS PLS - ITEM 17(37) +0.0 1 EXEC 
C3 DAP TRANS: PULSE/PULSE/PULSE/LOW Z 


2. RESELECT FAILED OPEN CONTACT 


GNC 25 RM ORBIT 


SEL FAILED CONTACT - ITEM X EXEC 


Verify no “26 on affected row 
NSW RM INH - ITEM 16 (no *) 


3. DEFLECT THC 


O14:E, Vcb DDU L(A) (two) — cl 
O15:E, 
O16:E 

F7(A6U) L(A) FLT CNTLR PWR — ON 


L(A) THC — deflect in aff axis for 1 sec 


NOTE 
This step will cause PRCS jets to fire for 80-320 msec. 
Expect SBTC/THC Fault Summary msg 


Verify ‘V’ for failed contact 


4. RECONFIG DAP 
GNC 20 DAP CONFIG 


Reload DAP A(B) as reqd 
DAP TRANS: as reqd 


F7(A6U) L(A) FLT CNTLR PWR - OFF 
O14:E, cb DDU L(A) (two) — as reqd 
O15:E, 
O16:E 
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МЕСН 


RADIATOR POWER СОМҒІСОКАТІОЫ...2.....еа 
РЕВО POWER/MDM СОМҒІСОКАТІОМ....2..... 


9.1 PLB DOORS 
9.1а NO MOTION/'OP/CL' NOT BLANK/O' OR ‘C'R 


MICROSW = 1 AFTER DRIVE INITIATION.................................. 
9-1b- '?'DISPLAYED IN 'OP/CL' COLUMN....................... trt tens 
Ole: PBD:SEQ:FAIL сн аара SA A A I S 
914 LATCH GANG NOT ‘OP’ IN SINGLE МТК TIME. ........................... 
9.1e ‘CL’ IN SINGLE MTR TIME............................ 
9.1f DOOR NOT ‘OP’ IN SINGLE MTR ТІМЕ........................................ 
9.1g ‘CL IN SINGLE MTR TIME......................................... 
ӨЛІП -IPBDIGONFIG. a irri petrae nr ылы өт SA u Wu ida dhah 


9.2 RADIATOR 
9.2a RAD LAT CNTL PORT(STBD) tb NOT LAT IN 60 SEC 


OR- REL IN390'SEG.... u ul au a tE 


9.2b RAD CNTL PORT(STBD) tb NOT DPY OR STO WITHIN 50 SEC 


AND NO MOTON нат 


9.3 KU ANT 


9.3a KU ANT tb NOT DPY IN 46 SEQ; tiec ho Fete Rie e nears 
9.3b NOT STO IN 46 SEQ iiine ea 
9.3c GIMBAL ANGLES INCORRECT AFTER 50 SEC............. 


9.4 MEC ROEU 
94а ROEU DEMATE - tb NOT REL, MICROSW IND NOT NOMINAL, 


OR SINGLE МТК DRIVE TIME..................... Patti ep obi site o ten 


9.4b КОЕП MATE - tb NOT LAT, IND NOT NOMINAL, OR 


SINGLE MTR DRIVE TIME... uu aaa анаан р Rho Rp rene 


9.40 ROEU RELEASE -tb NOT REL, IND NOT NOMINAL, 


OR SINGLE MTR DRIVE TIME..................... tecti eei pe heit 


9.4d ROEU LATCH - tb NOT LAT, IND NOT NOMINAL, 


OR SINGLE MTR DRIVE TIME.................... rg parri bina tores 


9.406 ROEU RELAX - tb NOT NOMINAL, IND NOT NOMINAL, 


OR SINGLE МТК DRIVE TIME... аа аары 


9.4£ | ROEU ELEC CONT - tb NOT NOMINAL OR IND 


NOT NOMINAL еа etel to hien айныр otra dto ian 


MECH SSR 


MECH SSR-1  PORT(STBD) RAD ОР.................................................. 
SSR-2 CONTINGENCY РЕВО СІОЅОКЕ.................................. 
SSR-3 SIMULTANEOUS PLBD СІ............................................. 
55К-4 РЕВО CHECKOUT AFTER MDM CHANGEOUT ............ 
SSR-5 CONTINGENCY KU-BD ANT DIRECT STOW (CIL)...... 
SSR-6 РЕВО CL MICROSW FAILURE WORKAROUND ........... 
SSR-7 KU-BAND ANTENNA DPY/STO MICROSW FAILURE... 
SSR-8 RAD DPY/STO MICROSW FAILURE WORKAROUND... 
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MECH 


со 


со МЕСН 


RADIATOR POWER CONFIGURATION 


ACTUATOR | MrR | MICROSW AC POWER MCA LOGIC 
POWER LAT/RAD CNTL LOGIC PWR 


єс i res MECH PWR 1 SYSA 


MNC MMC2 AB1, CA1 AND 
AB2, CA2 BC2 BC2 AND BC1 
AB2, CA2 AB2 AB2 AND AB2 
AB1, CA1 AND 
BC2 
a e д 
AB2, СА2 
AB2, СА2 
AB2, СА2 АВ2 АВ2 AND АВ1 
AB2, СА2 СА2 СА2 AND CA2 


AC1 MMC1 
AC2 MMC4 
AC1 MMC1 
AC1 MMC1 


ММА MMC3 
(МРС1) АСЗ MMC4 


c-6 


B1 


BC1 

CA1 
e e 
wa 


Г N39/TIV/lVIN 


FUNCTION 


PLBD POWER/MDM CONFIGURATION 


PLBD CONTROL 
Ref: MA73C: C&D for MCA (cb) 


MTR 1 


MTR2 


PLBD DISPLAY PL MDM 


C COO C RRRO 


x m [ют 


1/MID3 
1/MID1 
1/MID3 
3/MID4 
1/MID1 
3/MID4 
1/MID1 


1/MID1 
1/MID3 
3/MID4 


AB3/AB2 
АВЗ/АВ1 
АВЗ/АВ2 
САЗ/СА2 
АВЗ/АВ1 
САЗ/СА2 
АВЗ/АВ1 


АВЗ/АВ1 
АВЗ/АВ2 
САЗ/СА2 


3/MID2 
3/MID4 
3/MID2 
2/MID2 
2/MID4 
2/MID2 
2/MID4 


2/MID4 
3/MID2 
2/MID2 


CA3/CA1 
CA3/CA2 
CA3/CA1 
BC3/BC1 
BC3/BC2 
BC3/BC1 
BC3/BC2 


BC3/BC2 
CA3/CA1 
BC3/BC1 
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PLB DOORS 


о 
— 


No Motion 
after Drive 
Initiation 


‘OP/CL’ Status 
Not Blank 
after Drive 

Initiation 


All 'O' or 
‘CTR’ 
‘MICRO-SW 
STAT’ = 1 
after Drive 
Initiation 


~10 sec 


Nominal Config: 
(R13L) 
PL BAY DR 

SYS 1,2 (two) - 


MNA MID 1,3 
(two) - ON 
MNB MID 2,4 
(two) — ON 
MNC MID 2,4 
(two) — ON 

cb MCA PWR 
АС1 ЗФ MID 
1,3 (two) – cl 
AC2 ЗФ MID 
2,4 (two) — cl 
АСЗ ЗФ MID 
2,4 (two) – cl 
(CRT) 
AC POWER ON, 
ITEM 1 -* 


PLB DOORS 


о 
= 


09/24/08 


9.1a 


NO MOTION/‘OP/CL’ NOT BLANK/‘O’ OR 


“СТЕК? MICROSW = 1 AFTER DRIVE 


INITIATION 


9.1d| 1 | 94f| 1 | 
9.te| 1 | 9.19| 1 | 


SM (BFS SM 63) 
PL BAY DOORS 


(R13L) 
«ҮРІ BAY DR - 
STOP 


Did latch or door 
visibly move in 
commanded 
direction ? 


(CRT) 
eY'PBD SW’ 


Is ‘FAIL’ indicated or YES 


other than R13L sw 
position ? 


(CRT) 

e Deselect all 
‘MAN SEL’ items 

e Select affected 
mechanism 


At MCC request, 

repeat OP(CL) cmd 

(R13L) 

e PL BAY DR- 
OP(CL) (10 sec) 


«ҮМСС about 
mtr currents 

Are currents 

present ? 


YES 


LATCH OR 
DOOR DRIVE 
PDU GEARBOX 
FAILURE OR JAM 


| 2 |'OP/CL' OR 
'MICRO-SW STAT’ 
DISPLAY S/W 
FAILURE 


PL BAY DR 
SWITCH FAILURE 


CAUTION 


Switch bypass must 
be selected any 
time AC POWER is 
ON (*) to prevent 
inadvertent motion 


(CRT) 

e PBD SW 
BYPASS - 
ITEM 14 EXEC 
(*) 

e Continue ops 
using PBD SW 
BYPASS 


| 8 | PLBD siw 


FAILURE e Select alternate 


S/W: BFS 
(PASS) 

e Continue PLBD 
ops in manual 


mode 


е) Ops Times 
CENTER LATCHES 


2 mtrs ~20 sec 

1 mtr ~40 sec 
FWD,AFT LATCHES 

2 mtrs ~30 sec 

1 mtr ~60 sec 
DOOR 

2 mtrs ~63 sec 

1 mtr ~126 sec 
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9.1a 


Type of failure: 


(CRT) 

CENTER LATCHES, 
STBD FWD, AFT 
LATCHES, or STBD 
DOOR failed ‘CL’ 
(while opening) 


PORT FWD, AFT 
LATCHES OR PORT «ҮМСС for mission 
DOOR failed ‘CL duration based 


Any one latch gan 14 | Nominal on cooling 
I failed On 9 ЕОМ requirements 
STBD DOOR 15 | Reopen Port 
failed ‘OP’ m 


PORT DOOR (CRT, R13L) 
failed ‘OP’ 


e Prepare for 
Deorbit Next PLS 


e Deselect all 
‘MAN SEL’ items 
Select PORT 
FWD,AFT 
LATCHES 
PL BAY DR - 


LATCHES - 
blank, OP 
(730 sec) 
PL BAY DR - 
STOP 
Deselect PORT 
FWD, AFT 
LATCHES 
Select PORT 
DOOR 

e PL BAY DR- 
OP 

eVPORT DOOR - 
blank, OP 
(~63 sec) 

e PL BAY DR- 
STOP 


(CRT, R13L) 

e Deselect all 
‘MAN SEL’ items 

e PL BAY DR SYS 
1,2 (two) — 
DSBL 

e AC POWER 
OFF - ITEM 2 
EXEC (*) 


«ҮМСС, EVA may 
be reqd 
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“2” Displayed 
in ‘OP/CL’ 
column 


Nominal Config: 

(R13L) 

PL BAY DR 
SYS 1,2 (two) — 
ENA 

(MA73C) 

MCA LOGIC 
MNA MID 1,3 
(two) - ON 
MNB MID 2,4 
(two) — ON 
MNC MID 2,4 
(two) — ON 

cb MCA PWR 
АС1 ЗФ MID 

1,3 (two) – cl 
AC2 ЗФ MID 

2,4 (two) – cl 
АСЗ ЗФ MID 

2,4 (two) – cl 

(CRT) 

AC POWER ON, 
ITEM 1—* 
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“2” DISPLAYED IN ‘OP/CL’ COLUMN 


SM (BFS SM 63) 
PL BAY DOORS 


eY'OP/CL' column 


‘M’ displayed next 
to?" 


'OP/CL' DISPLAY 
S/W, OR PF MDM 
CHANNEL 
FAILURE 


PF MDM 


FAILURE 


e Continue ops in 
MANUAL mode 

e Use 'MICRO-SW 
STAT for position 
indication 


"?' is displayed 
for the following: 
LATCH: 

At least one 
‘T displayed for 
both ‘O’ and ‘C’ 
microsws 
DOOR: 
‘T displayed in: 
two ‘C’ and 
two ‘O’ microsws 
or 
two ‘C’ and not 
(two of three) 
FWD апа AFT ‘В: 
microsws 
or 
two ‘O’ and (two 
of three) FWD or 
AFT ‘R’ microsws 


С) Failed-on door 


CL microsw can be 
bypassed to regain 
mtr function (refer to 
MECH SSR-6) 


In most cases, 
AUTO mode will 
not work with '?' 
indicated 


One microsw 
attained in 
commanded 
direction within 
single mtr time is 
sufficient verification 
of position if visual 
cues not available 
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PBD SEQ FAIL 


SM (BFS 
SM 63) PL BAY 
DOORS 


If: 

‘Y in ‘AUTO SEQ’ 
column adjacent 
to timed-out 
PLBD mechanism 


BFS: 
563 PBD SEQ 
FAIL 


Nominal Config: 
(R13L) 
PL BAY DR 
SYS 1,2 (two) — 
ENA 
(MA73C) 

MCA LOGIC 
MNA MID 1,3 
(two) — ON 
MNB MID 2,4 
(two) — ON 
MNC MID 2,4 
(two) — ON 

cb MCA PWR 
АС1 ЗФ MID 
1,3 (two) – cl 
AC2 ЗФ MID 
2,4 (two) — cl 
АСЗ ЗФ MID 
2,4 (two) – сі 
(CRT) 
AC POWER ON, 
ITEM 1 -* 
AUTO MODE SEL, 
ITEM3-* 


09/24/08 


9.1с PBD SEQ FAIL 


(R13L) 
e Рі BAY DR- 
STOP 


SM (BFS SM 63) 

PL BAY DOORS 

Deselect AUTO 

MODE SEL 

e ITEM 3 EXEC 
(no *) 

«ҮРВГ SW 
BYPASS — 
ITEM 14 (no *) 


Did latch or door 
visibly move in 
commanded 
direction ? 


(CRT) 

eY'OP/CL' column 
“” adjacent to “Р in 
'AUTO SEQ' 
column ? 


Latch gang 


Desired position: 


e Select aff DOOR 
‘MAN SEL’ item 


Desired position: 


CL’ 


©) Although PBD 
SEQ FAIL will 
terminate AUTO 
MODE, ITEM 3 
(AUTO MODE SEL) 
remains selected 
(*). To reselect 
AUTO MODE, ITEM 
3 must be deselected 
(no *), then 
reselected (*) 
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Latch Gang 
Does Not 
Indicate 
‘OP’ in Single 
Mtr Drive 
Time 


Nominal Config: 

(R13L) 

PL BAY DR 
SYS 1,2 (two) - 
ENA 

(MA73C) 

MCA LOGIC 
MNA MID 1,3 
(two) — ON 
MNB MID 2,4 
(two) - ON 
MNC MID 2,4 
(two) — ON 

cb MCA PWR 
АС1 ЗФ MID 

1,3 (two) – cl 
AC2 ЗФ MID 

2,4 (two) — cl 
АСЗ ЗФ MID 

2,4 (two) – cl 

(CRT) 

AC POWER ON, 
ITEM 1 -* 
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MTR TIME 


(R13L) 


«ҮРІ BAY DR - 
STOP 


SM (BFS SM 63) 
PL BAY DOORS 


eY'OP/CL' status for 
aff latch gang: 


‘CL’ 


9) 


9.1 4 | 


(CRT) 
eY'MICRO-SW 
STAT 


At least one 


i YES MICROSW 
‘O’ microsw = ‘1’ ? 


FAILURE 


OBSTRUCTION IN 
OPEN DIRECTION 


e Refer to 
SYS DATA dwg 
14.1-2 


Latch gang visually 
verified clear of 


ІШ? latch gang until EOM 
rollers 2 


door closure 


(CRT) 

e Deselect all ‘MAN 
SEL’ items 

e Select aff latch 
gang 


Attempt to close 
latch gang 


(R13L) 

e PL BAY DR- 
CL (1 mtr time) 

e PL BAY DR- 
STOP 


(CRT) 
eY'MICRO-SW 
STAT 


At least one No | о | Two-way 
‘C’ microsw = ‘1’ ? JAM 


9.1d LATCH GANG NOT ‘OP’ IN SINGLE 


e Continue ops in 
MANUAL mode 


©) Ops Times 
CENTER LATCHES 


2 mtrs ~20 sec 

1mtr ~40 sec 
FWD,AFT 
LATCHES 

2 mtrs ~30 sec 

1mtr ~60 sec 
DOORS 

2 mtrs ~63 sec 

1mtr ~126 sec 
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914 (Cont) 


Attempt to 


reopen latch 


(R13L) 

e PL BAY DR- 
OP (1 mtr time) 

e PL BAY DR- 
STOP 


(CRT) 
eV‘MICRO-SW 
STAT’ 


At least one 
О'б=1? 
МО 


JAM IN OPEN 
DIRECTION 


Aff latch gang is: 


Port Blkhd 
біра Blkhd or 
Center 


Do not attempt 
to open STBD 


DOOR 


e Close remaining 
latches 

e Prepare to deorbit 
next opportunity 


09/24/08 


e Continue ops in 
MANUAL mode 


to open PORT 
DOOR 


e Close remaining 
PORT LATCHES 

«ҮМСС for 
pwrdn/mission 
duration 


©) Ops Times 
CENTER LATCHES 
2 mtrs ~20 sec 
1mtr ~40 sec 
FWD,AFT 
LATCHES 
2 mtrs ~30 sec 
1mtr ~60 sec 
DOORS 
2 mtrs ~63 sec 
1mtr ~126 sec 
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Latch Gang 
Does Not 
Indicate 
‘CL’ in Single 
Mtr Drive 
Time 


Nominal Config: 

(R13L) 

PL BAY DR 
SYS 1,2 (two) — 
ENA 

(MA73C) 

MCA LOGIC 
MNA MID 1,3 
(two) — ON 
MNB MID 2,4 
(two) — ON 
MNC MID 2,4 
(two) — ON 

cb MCA PWR 
АС1 ЗФ MID 

1,3 (two) – cl 
AC2 ЗФ MID 

2,4 (two) – cl 
АСЗ ЗФ MID 

2,4 (two) – сі 

(CRT) 

AC POWER ON, 
ITEM 1-* 
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9.1e LATCH GANG NOT ‘CL’ IN SINGLE 
MTR TIME 


(R13L) 


«ҮРІ BAY DR - 
STOP 


SM (BFS SM 63) 
PL BAY DOORS 


eY'OP/CL' status for 
aff latch gang 


9.ta[ 1 | 
өл 1 | 


Neither 


94c[ 4 | 


(CRT) 
eV‘MICRO-SW 
STAT’ 


At least one vES| з |MICROSW 
“С” microsw = '1' ? FAILURE 


OBSTRUCTION IN 
CLOSE 
DIRECTION 


e Refer to SYS 
DATA dwg 14.1-2 


Latch gang visually 
verified latched ? 


¢VDoor visually 


Door deformed ? YES Ff DOOR HUNG 
ON BLKHD OR 


NO JAMMED BY 


DEBRIS 


e Continue ops in 
MANUAL mode 


©) Ops Times 
CENTER LATCHES 


2 mtrs ~20 sec 

1mtr ~40 sec 
FWD,AFT LATCHES 

2 mtrs ~30 sec 

1 mtr ~60 sec 
DOOR 

2 mtrs ~63 sec 

1 mtr ~126 sec 
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Ops Times 
CENTER LATCHES 
2 mtrs ~20 sec 
1 mtr ~40 sec 
FWD, AFT 
(CRT) e Goto LATCHES 
e Deselect all CONTINGENCY 2 mtrs ~30 sec 
'MAN SEL' items PLBD COE ~60 sec 
e Select aff latch CLOSURE, 


2 mtrs ^63 sec 
деп MESH pene 1 mtr -126 sec 
Attempt to open 


latch gang 


(R13L) 

* PL BAY DR- 
OP (1 mtr time) 

e PL BAY DR- 
STOP 


(CRT) 
eY'MICRO-SW 
STAT 


At least one TWO-WAY 
‘O'= 1°? JAM 


Attempt to 


close latch gang 


(R13L) 

e PL BAY DR- 
CL (1 mtr time) 

e PL BAY DR- 
STOP 


(CRT) 
eV‘MICRO-SW 
STAT’ 


At least one 


GEAN «ҮМСС for entry 


loads 
minimization 
procedures 


INTERMITTENT * Continue ops іп 
JAM OR MANUAL mode 
OBSTRUCTION 

CLEARED 
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Door Does 
Not Indicate 
‘OP’ in Single 
Mtr Time 


Nominal Config: 
(R13L) 
PL BAY DR 
SYS 1,2 (two) - 
ENA 
(MA73C) 

MCA LOGIC 
MNA MID 1,3 
(two) - ON 
MNB MID 2,4 
(two) — ON 
MNC MID 2,4 
(two) - ON 

cb MCA PWR 
АС1 ЗФ MID 
1,3 (two) – cl 
AC2 3Ф MID 
2,4 (two) – cl 
АСЗ ЗФ MID 
2,4 (two) – cl 
(CRT) 
AC POWER — ON 
(ITEM 1 — *) 
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9.1f 


(R13L) 
«ҮРІ BAY DR - 
STOP 


SM (BFS SM 63) 
PL BAY DOORS 
eY'OP/CL' column 


өлЬ| 1 | 


(СКТ) 
eY'MICRO-SW 


Both DOOR 'O' 
(open) microsws = 
1? 


YES DISPLAY S/W 
FAILURE 


deformed (CRT) 


(indicated by C/L eY'MICRO-SW 
edge warpage STAT’ 

and/or different One DOOR 'O' 
number of stripes (open) microsw = 
visible on door “2? 

drive pushrods) ? 


ROTARY 
ACTUATOR OR 
BLKHD JAM 


DOOR DRIVE 
PDU GBX OR 
TORQUE TUBE 
JAM 


e Note point of 
deformation 


Close door until 
deformation 
relieved 


(CRT) 

Select door 

e ITEM 13(10) 
EXEC (*) 


(R13L) 

e PL BAY DR- 
CL (as reqd) 

e PL BAY DR- 
STOP 


DOOR NOT ‘OP’ IN SINGLE MTR TIME 


Drive Times 

CENTER LATCHES 

2 mtrs ~20 sec 

1 mtr ~40 sec 
FWD,AFT LATCHES 

2 mtrs ~30 sec 

1 mtr ~60 sec 
DOORS 

2 mtrs ~63 sec 

1 mtr ~126 sec 


e Select alt S/W: 
BFS (PASS) 

e Continue PLBD 
ops 


MICROSW 
FAILURE 


e Continue PLBD 
ops in MANUAL 
mode 
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9.1f 


ERU 


Aff door is: 


PORT 


STBD and > 2 

stripes are visible 
STBD and < 2 

stripes are visible 


16 | Close door in 
MANUAL mode 


(CRT) 

Select door (if not 

selected) 

• ITEM 13(10) 
EXEC (*) 


(R13L) 
e PL BAY DR- 
CL 


(CRT) 
«DOOR - CL or 
stopped 


(R13L) 
“РІ BAY DR- 
STOP 


(CRT) 

eY'OP/CL' column 

DOOR' RDY or ES JAM IN OPEN 
CL? DIRECTION 


NO 
OF O® 9. 


TWO-WAY 
JAM е Close/latch doors 


in MANUAL mode 
e Prepare for 


If door deorbit 


deformed, open 
door until 
deformation 
relieved 


(R13L) 

e PL BAY DR- 
OP (as reqd) 

e PL BAY DR- 
STOP 


«ҮМСС for pwrdn 
e Prepare for EVA 
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e Unlatch/open 
PORT DOOR in 
MANUAL mode 


e Report to MCC 
the number of 
stripes visible 

«ҮМСС for payload 
clearance 


Is payload 
clearance sufficient 


for deploy ? «NCC for 


possible payload 
deploy prior to 
performing 
subsequent 
steps 


CAUTION 


If STBD door, do 
not close to < 2 
stripes visible to 
protect PORT door 
OP/CL capability 


18 |Айетрі to 
close door for 5 sec 


(CRT) 

Select door (if not 

selected) 

e ITEM 13(10) 
EXEC (*) 


(R13L) 

e PL BAY DR- 
CL (5 sec) 

e PL BAY DR- 
STOP 


Does entire door 
move ? 


NO YES 


Door may 
interfere with payload 
deploy 


Cmd door to 
close to see if EVA 
necessary to CL 


@ For rotary 


actuator jam, EVA 
reqd to cut door 
drive linkage(s) 
closest to point of 
deformation 


(5) For door drive 


PDU gearbox jam, 
EVA reqd to 
disconnect PDU 


For door drive 
torque tube jam, 
EVA reqd to remove 
obstruction or cut 
door drive linkage(s) 


If door reopen 
were attempted, 
two-way jam could 
occur causing day-1 
EVA 
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deformed, open 
door until 
deformation 
relieved 


(R13L) 

e PL BAY DR- 
OP (as reqd) 

e PL BAY DR- 
STOP 


«ҮМСС for pwrdn 
e Prepare for EVA 
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JAM IN OPEN 
DIRECTION 


«ҮМСС for mission 
duration based 
on cooling reqmt 


For rotary 
actuator jam, EVA 
reqd to cut door 
drive linkage(s) 
closest to point of 
deformation 


G) For door drive 


PDU gearbox jam, 
EVA reqd to 
disconnect PDU 


For door drive 
torque tube jam, 
EVA reqd to remove 
obstruction or cut 
door drive linkage(s) 


No EVA reqd to 
close door 
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DOOR Does 
Not indicate 
‘CL’ in Single 
Mtr Drive 
Time 


Nominal Config: 

(R13L) 

PL BAY DR 
SYS 1,2 (two) — 
ENA 

(MA73C) 

MCA LOGIC 
MNA MID 1,3 
(two) - ОМ 
MNB MID 2,4 
(two) - ON 
MNC MID 2,4 
(two) - ON 

cb MCA PWR 
AC1 ЗФ MID 

1,3 (two) — cl 
AC2 ЗФ MID 

2,4 (two) — cl 
АСЗ ЗФ MID 

2,4 (two) – cl 

(CRT) 

AC POWER ON, 
ITEM 1 -* 
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9.19 DOOR МОТ ‘CL’ IN SINGLE MTR TIME 


(R13L) 


«ҮРІ BAY DR - 
STOP 


SM (BFS SM 63) 
PL BAY DOORS 
eY'OP/CL' column 


DOOR 'OP' 
DOOR '?' 


DOOR ‘RDY’ or 
blank 


өле( 6 | 


deformed (indicated 
by centerline edge 
warpage and/or 
different number of 
stripes visible on 
door drive 
pushrods) ? 


(CRT) 
eY'MICRO-SW 
STAT 


Both DOOR ‘C’ 
microsws = ‘1’ and 
at least two of three 
FWD and AFT ‘R’ = 
4! 

FWD (AFT) DOOR 
‘C’ microsw = ‘1’ 
and at least two of 


three AFT(FWD) ‘R’ 
microsws = ‘1’ 


Port door affected, 
and door position is 
GO on PORT AFT 
BULKHEAD LATCH 
GO/NO-GO 
DIAGRAM, MECH 
SSR-2, fig. 9-1 


otal 1 | 
9.1] 1 | 


YES 15 deformation 
at extreme fwd or aft 
end of door ? 


ACTUATOR JAM 
AT POINT OF 
DEFORMATION 


e Note point of 
deformation 


| 8 | DISPLAY S/W 
FAILURE 


MICROSW 
FAILURE(S) 


Drive Times 

CENTER LATCHES 

2 mtrs ~20 sec 

1 mtr ~40 sec 
FWD,AFT 
LATCHES 

2 mtrs ~30 sec 

1 mtr ~60 sec 
DOORS 

2 mtrs ~63 sec 

1тіг ~126 sec 


С) EVA reqd to 


cut PLB door drive 
linkage for at least 
one rotary actuator 
(i.e., one nearest 
point of 
deformation) 


ES BLKHD JAM 


CAUSED BY 
THERMAL 
WARPAGE OR 
OBSTRUCTION 


e If s/w failure in 
PASS(BFS), use 
BFS SM 63 
(PASS SM, OPS 
202) 

e Continue PLBD 


Continue PLBD 
ops in MANUAL 
mode 

Visual verification 
reqd for latch 
capture 
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Drive Times 
CENTER LATCHES 
2 mtrs ~20 sec 
1 mtr ~40 sec 
FWD,AFT 
PDU GBX 


LATCHES 
FAILURE OR 


2 mtrs ~30 sec 
TORQUE TUBE 1 mtr ~60 sec 
JAM 


DOORS 
2 mtrs ~63 sec 
1тіг ~126 sec 


(3) EVA reqd to 


disconnect PDU 
Attempt to 
open door 


(CRT) 

Select door 

e ITEM 13(10) 
EXEC (*) 


(R13L) 

e PL BAY DR- 
OP (~126 sec) 

e PL BAY DR- 
STOP 


(CRT) 
eY'OP/CL' column 


Is DOOR 'OP' ? 
NO 


TWO-WAY 
JAM 


CLOSE 
DIRECTION 


Attempt to 


close door 


CAUTION (R13L) 
• PL BAY DR- 


CL (-126 sec) 
Do not open PORT 


| : e PL BAY DR- 
door if < 2 stripes STOP 
visible on STBD 
door to prevent door (CRT) 


contact eY'OP/CL' column 


Is door 'RDY' or TRANSIENT 


‘CL’? OBSTRUCTION e Continue PLBD 


ops 


open(close) door to 
relieve deformation 
(if reqd) 


(R13L) 

e PL BAY DR- 
OP (~126 sec) 

e PL BAY DR- 


(R13L) STOP 


e PL BAY DR- 
OP(CL) (as reqd) 

e PL BAY DR- 
STOP 


«ҮМСС for pwrdn 
e Prepare for EVA 


09/24/08 9-16 MAL/ALL/GEN J 


S63 PBD 
CONFIG 


If: 

Mechanism in 
transit or 
microsw failed 
other than those 
currently 
commanded in 
AUTO mode 


Nominal Config: 
(R13L) 
PL BAY DR 
SYS 1,2 (two) — 
ENA 
(MA73C) 

MCA LOGIC 
MNA MID 1,3 
(two) — ON 
MNB MID 2,4 
(two) — ON 
MNC MID 2,4 
(two) — ON 

cb MCA PWR 
АС1 ЗФ MID 
1,3 (two) – cl 
AC2 ЗФ MID 
2,4 (two) — cl 
АСЗ ЗФ MID 
2,4 (two) – сі 
(CRT) 
AC POWER ON, 
ITEM 1 -* 
AUTO MODE SEL, 
ITEM3-* 
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9.1h PBD CONFIG 


(R13L) 

e PL BAY DR SYS 
1,2 (two) — 
DSBL 

e PL BAY DR- 
STOP 


SM(BFS SM 63) 

PL BAY DOORS 

“ AUTO MODE 
SEL - ITEM 3 


EXEC (no *) 


(CRT) 
eY'OP/CL' column: 


Column blank for 
any mechanism not 
commanded 


Latch gang 


SEQUENCE S/W 
FAILURE 


DOOR ‘CL’ 


MICROSW 


FAILURE 


FAILED-ON 
RELAY 


CAUTION 


Either latch gang or 
door could 
prematurely close 
(open) or phase-to- 
phase short could 
occur if commanded 
in opposite direction 
when AC pwr 
applied 


«ҮМСС for 
criticality of 
out-of-config 
mechanism 


(CRT) 

eY'MICRO-SW 
STAT of all 
mechanisms not 
currently 
commanded 


Mechanism visually 
appears to have 
moved or both 
microsws not in 
expected position ? 


OR MICROSW 
FAILURE 


(R13L) 
e PL BAY DR SYS 
1,2 (two) - ENA 


ITEM 1 EXEC (*) 
e Continue using 
MANUAL mode 


©) When PBD 
CONFIG message 
annunciated, 

AC POWER ON, 
ITEM 1 - (no *) will 
automatically be 
deselected and any 
active commands are 
disabled 


RADIATOR 


О 
№ 


(2) Mcc to 
recommend 
removal of pwr 
and/or repositioning 
affected mechanism 


Use manual 
mode for all 
subsequent PLBD 
ops 
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RADIATOR 


О 
№ 


9.2а RAD LAT CNTL PORT(STBD) tb NOT 
LAT IN 60 SEC OR REL IN 30 SEC 


(1) Opened МСА 
cbs (for RMS 
ES uncradled) prevent 
verification of dual 
motor ops during 
RAD troubleshooting 


NO (2) PDU Actuator 


Times 
Nominal Config: 2 | Disable MCA logic to verify tb indication NORMAL 
(MA73C) Stbd 


Lat — 30 sec 
MCA LOGIC б 
ММА MID 1,3 (MA73C:A,B) (MA73C:A,B) SNGIÉM Bec 
(two) — ON MCA LOGIC MCA LOGIC 


Lat — 60 sec 
MNB MID 2,4 Rad - 100 sec 
(two) - ON 


RAD LAT CNTL 
PORT(STBD) 
tb Not LAT in 
60 Sec or REL 

in 30 Sec 


(R13L) 
RAD LAT CNTL 
PORT(STBD) 


tb — bp ? 


е MNA MID 1- OFF |» MNA MID З – OFF 
е ММВ MID 4- OFF |» ММВ MID 2 — OFF 
е MNC MID4— OFF |» MNC MID 2 - OFF 


MNC MID 2,4 
(two) - ON 
cb MCA PWR 
АС1 39 MID 1,3 
(two) — cl 
AC2 ЗФ MID 2,4 
(two) — cl 
АСЗ ЗФ MID 2,4 
(two) — cl 
(R13L) 
PL BAY MECH PWR 
SYS 1,2 (two) - 
ON 
RAD LAT CNTL SYS 
(two) - OFF 
RAD CNTL SYS 
(two) - OFF 
If RMS uncradled: 
(MA73C) 
cb MCA PWR 
AC2 ЗФ MID 2 – 
op 
AC3 ЗФ MID 4 — 
op 
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(MA73C:A,B) 
MCA LOGIC 

e MNA MID 1 — ON 
“ MNB MID 4 — ON 
e MNC MID 4 ON 


tb — LAT ? 


NO 


Disable good Port(Stbd) Lat Sys 
Stbd 


(MA73C:C,D) 

cb MCA PWR 

e AC1 30 MID 1 — 
op 

e AC2 30 MID 4 — 
op 

e AC3 30 MID 4 — 


(MA73C:A,B) 
MCA LOGIC 


e MNAMID 3 — ON 
е ММВ MID 2 — ON 
е MNC MID 2 - ON 


(MA73C:C,D) 

cb MCA PWR 

e AC1 ЗФ MID 3 — 
op 

e AC2 30 MID 2 — 
op 

e AC3 30 MID 2 — 


op op 
RMS uncradled ? NO 


«ҮМСС for next 
action 


(MA73C:A, > 
NCA LOGIC 
е MNA MID 1 — ON 
e MNB MID 4 — ON 
e MNC MID 4 - ON 


(MA73C:A,B) 
MCA LOGIC 

e ММА MID 3— ON 
“ MNB MID 2 - ON 
“ MNC MID 2 — ON 


e Continue ops 
based on PDU 
actuator times 


(3) Need МСС 
verification of 
microsw status for 
failed tb 
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9.2а 


(а) VMCC to 
determine pwrdn 
reqd, if any 


attempted drive ops 
at time of the 
failure: 


11 | Cycle Lat Sys 


(R13L) 

e RAD LAT CNTL 
SYS A,B (two) - 
REL (60 sec) or 
tb – REL 

e RAD LAT CNTL 
SYS A,B (two) - 


(R13L) 
e RAD LAT CNTL 
SYS A,B (two) - 
LAT (60 sec) or 
tb — LAT 
«ҮМСС for next RAD LAT CNTL 
action SYS А,В (two) – 
OFF 


INTERMITTENT 
OPS 


MECHANICAL 
JAM 


Enable good Port(Stbd) Lat Sys 
Stbd ° If deploying: 


(MA73C:C,D) (MA73C:C,D) Deploy good Rad 
cb MCA PWR cb MCA PWR pnl. Go to MECH 
e AC1 ЗФ MID 1-сі | e AC13@ MID 3 сї 55К-1 

e AC2 306 MID4—cl | e AC230 MID 2 - cl 

e АСЗ ЗФ MID 4—cl |» AC3 3@ MID 2 - cl 
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RAD PORT(STBD) 
tb not bp after 
10 Sec and 
No Motion 


RAD PORT(STBD) 
Pnl(s) in Transit 
and No Motion 


RAD CNTL 
PORT(STBD) tb 
Not DPY/STO 
within 50 Sec 


Nominal Config: 
(MA73C) 
MCA LOGIC 
MNA MID 1,3 
(two) — ON 
MNB MID 2,4 
(two) — ON 
cb MCA PWR 
АС1 ЗФ MID 1,3 
(two) — cl 
AC2 ЗФ MID 2,4 
(two) — cl 
АСЗ ЗФ MID 2,4 
(two) — cl 
(R13L) 
PL BAY MECH PWR 
SYS 1,2 (two) — 
ON 


RAD LAT CNTL SYS 
(two) — OFF 

RAD CNTL SYS 
(two) — OFF 


If RMS uncradled: 
(MA73C) 
cb MCA PWR 
AC2 ЗФ MID 2 — 
op 
АСЗ ЗФ MID 4 – 
ор 
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9.26 RAD CNTL PORT(STBD) tb МОТ DPY ОК 


STO WITHIN 50 SEC AND NO MOTION 


e Visually verify 
anomalous RAD 
рпі position 

Does anomalous 

RAD рпі appear to 

be in desired 

position ? 


MICROSW 
FAILURE 


MECHANICAL 
JAM OR MTR 
FAILURE Is RMS 
Uncradled ? 


Anomalous 
RAD pnl in transit, 
or fully deployed/ 
stowed: 


PORT(STBD) fully 
stowed 


PORT fully 
deployed or in 
transit 


STBD fully 
deployed 


STBD in transit 


Is PORT RAD 
pnl fully deployed or 
in transit: 


Config for SINGLE RADIATOR ops 


e Disable nominal PORT(STBD) RAD Latch 
and RAD Cntl sys 

(MA73C:C,D) (MA73C:C,D) 

PORT Sys Disable STBD Sys Disable 

cb MCA PWR cb MCA PWR 

e AC1 30 MID 1 — ор |» АС1ЗФ MID З — op 

e AC2 ЗФ MID 4 — ор | e AC2 ЗФ MID 2 — op 


е АСЗ ЗФ MID 4 — op | • АСЗ ЗФ MID 2 — op 


What was attempted drive ops at time of 
failure ? 


STOW 


DPY 
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«ҮМСС for 
microsw status 
and verification 
of RAD рп! 
end-of-travel 


«ҮМСС for RMS 
cradling 


e Enable PORT 
RAD рпі mtr 
disabled as a 
result of RMS 
PWRUP 
procedure 


(MA73C) 

e cb MCA PWR 
AC3 30 MID 4 – 
cl 


e Continue RAD 
OPS using RAD 
STOW/DEPLOY 
(ORB OPS), 
step 1, STOW 
RADIATORS 
procedure 


ONE-WAY 
MECHANICAL JAM 


e Continue RAD 
OPS for nominal 


RAD рп! (If reqd) 


using MECH 
SSR-1 


e Compare PORT 
(STBD) RAD pnl with 
fixed RAD pnls or 
deployed 
STBD(PORT) RAD 
рпі 


© If dual microsw 


failure, microsws can 
be bypassed to 
regain mtrs function 
(refer to MECH 
SSR-8) 


(з) Both redundant 
deploy mtrs must be 
operational to be GO 
for deploy 


(4) Opened MCA 
cbs (if RMS 
uncradled) conflict 
with Rad 
troubleshooting 


Resume in 
block [12] if RAD 
STOW/DPY OPS 
unsuccessful, and 
affected RAD рп! 
failed in transit 


(6) EVA reqd to 
stow jammed Rad 
рпі 


(7) үвмз 
uncradled, expect 
single mtr drive time 
for PORT RAD 


VMCC to 


determine if pwrdn is 
reqd 
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9.2b 


e Attempt to DPY 
jammed RAD рп! 


(R13L) 

«ҮРІ BAY MECH 
PWR SYS 
(two) — ON 

On MCC GO: 

e RAD CNTL SYS 
(two) - DPY 

e RAD CNTL SYS 
(two) — OFF (If 
no motion, or 
after 10 sec max) 


Did jammed RAD Did jammed RAD ` [NO 
pnl move ? pnl move ? 


YES | NO 


© 


TWO-WAY 
MECHANICAL JAM 


(Cont) 


© 


e Attempt to stow 
jammed RAD рп! 


(R13L) 

«ҮРІ BAY MECH 
PWR SYS 
(two) - ON 

On MCC GO: 

e RAD CNTL SYS 
(two) - STO 

e RAD CNTL SYS 
(two) — OFF (If 
no motion, or 
after tb-STO) 


YES 


Is affected 


RAD Спі Sys tb — 
STO? 


INTERMITTENT 
MECHANICAL 
JAM OR 
INTERMITTENT 
MTR FAILURE 


e Latch STBD 
(PORT) RAD 
Latches 


(R13L) 
“ RAD LAT CNTL 
SYS (two) — LAT 
(\tb-bp) 
RAD LAT CNTL 
SYS (two) — 
OFF (Ntb-LAT) 
PL BAY MECH 
PWR SYS 
(two) - OFF 


e Enable nominal PORT(STBD) RAD Latch 
and RAD Спі sys 

(MA73C:C,D) 

PORT Sys Enable 

cb MCA PWR 


(MA73C:C,D) 
STBD Sys Enable 
cb MCA PWR 


e АС1ЗФ MID 1-сі 
e AC2 ЗФ MID 4-cl 
e AC3 30 MID 4 - cl 


e AC1 30 MID 3 - cl 
e AC2 30 MID 2-сі 
e AC3 30 MID 2-сі 


09/24/08 


16 | Config for SINGLE RADIATOR ops 


e Disable nominal PORT(STBD) RAD Latch 
Sys 

(MA73C:C,D) (MA73C:C,D) 

PORT Sys Disable STBD Sys Disable 

cb MCA PWR cb MCA PWR 

e AC1 30 MID 1 — ор |» АС1ЗФ MID 3 — op 

e AC2 ЗФ MID 4 — op | e AC2 30 MID 2 — ор 


e AC3 30 MID 4 — op |» АСЗ ЗФ MID 2 — op 


What was 


attempted ops at 
time of initial jam ? 


MECHANICAL 
JAM 


Attempt to fully 
deploy jammed 
RAD pnl for EVA 
access 


(R13L) 

«ҮРІ BAY MECH 
PWR SYS 
(two) — ON 

e RAD CNTL SYS 
(two) - DPY 

e RAD CNTL SYS 
(two) — OFF (If 
no motion, or 
after tb-DPY) 


e Continue RAD 
OPS for nominal 
RAD рп! (If reqd) 
using MECH 
SSR-1 
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(6) EVA reqd to 
stow jammed Rad 


рп! 


VMCC to 


determine if pwrdn is 
reqd 


(э) PDU Actuator 
Times 
Dual Mtr 

Lat — 30 sec 

Rad — 50 sec 
Single Mtr 

Lat — 60 sec 

Rad — 100 sec 
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KU ANT 


KU ANT tb Not 
DPY in 
46 Sec 


Nominal Config: 
(MA73C:A) 
MCA LOGIC 
MNC MID 2 — ON 
(MA73C:B) 
MCA LOGIC 
MNB MID 4 — ON 
(MA73C:C) 
cb MCA PWR AC3 
ЗФ MID 2 - cl 
(MA73C:D) 
cb MCA PWR AC2 
ЗФ MID 4 - cl 
(R13L) 
PL BAY MECH PWR 
SYS (two) - ON 
KU ANT — GND 
(A1U) 
KU PWR - OFF 
(A2) 
DIGI-DIS SEL — 
EL/AZ 
(R14:C) 
cb ММВ KU ELEC — 
op 
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9.3a 


(R13L) 

e KU ANT — 
GND 

eVKU ANT tb 
position 


e Ant position 
(visual) 


Ant appears fully NO Hn 
deployed ? 


YES 


(R14:C) 
e cb MNB KU 
ELEC - d 


(A1U) 

e KU BD PWR - 
ON 

e Wait 60 sec 


(A2) 
ev Ant initialization 
to -Z orientation 


RANGE/ 
ELEVATION — 
0.000, RANGE 
RATE/AZM 0.000 ? 


DEPLOY 


LIMIT SWITCH 
MECHANISM 
FAILURE OR 
JAMMED 
MECHANISM 


e Ant position via 
visual aids 


Not stowed 


e Perform 
CONTINGENCY 
KU-BD ANT 
DIRECT STOW, 
MECH SSR-5 


INTERMITTENT 
OPS OR JAM IN 
DPY DIRECTION 


STOW LIMIT 


SWITCH 
MECHANISM 
FAILED OR tb 
FAILURE 


e Goto 
CONTINGENCY 
KU-BD ANT 
DIRECT STOW, 
MECH SSR-5 
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KU ANT tb NOT DPY IN 46 SEC 


DPY/STO sw 
FAILURE OR 
JAMMED 

MECHANISM 


e Discontinue ops 
“УҮМСС 


MECHANICAL 
FAILURE OR 
JAMMED 
MECHANISM 


e Discontinue ops 
“УҮМСС 


e Continue ops 


Drive Time 
Single mtr — 
46 sec 
Dual mtr — 23 sec 


(2) ково ссту 
overlay located in 
Middeck 
Transparency Kit 


(3) KU-BAND 


ANTENNA 
CONTINGENCY 
DEPLOY/STOW 
FAILED DEPLOY 
STOW SWITCH 
(IFM) may be reqd 


©) Possible Ant 
jettison reqd 


If limit sw 
mechanism failed in 
stow position, 
MECH SSR-7 reqd 
for stow ops 


If limit sw 
mechanism failed to 
transfer deploy 
signal, failure 
results in loss of 
Ku-Bd comm and 
radar ops 


MAL/ALL/GEN J 


КОАМТ 
tb Not 
STO in 46 Sec 


Nominal Config: 
(MA73C:A) 
MCA LOGIC 
MNC MID 2 — ON 
(MA73C:B) 
MCA LOGIC 
ММВ MID 4 — ON 
(MA73C:C) 
cb MCA PWR 
AC3 ЗФ MID 2 — 
cl 
(MA73C:D) 
cb MCA PWR 
AC2 30 MID 4 — 
cl 
(R13L) 
PL BAY MECH PWR 
SYS (two) - ON 
KU ANT - STO 
(A1U) 
KU BD PWR - ON 
(R14:C) 
cb MNB KU 
ELEC - cl 


09/24/08 


9.3b KU ANT tb NOT STO IN 46 SEC 


Ө, 


(R13L) 

«УКО ANT — STO 

e PL BAY MECH 
PWR SYS 1,2 
(two) — OFF 

Deployed Assy 
position using 
visual aids 


Not Stowed 


(R13L) 
eVKU ANT tb 


KU ANT 
DPY/STOW sw 
FAILURE, 
MECHANICAL 
FAILURE, 
JAMMED 
MECHANISM, OR 
BOOM STOW I 
OR II SIGNAL 
FAILURE 


(A1U) 
e KU BD PWR- 
OFF 


(R13L) 

“ KU ANT - GND 

“ MECH PWR SYS 
(two) — OFF 


OR LIMIT sw 
MECHANISM 
FAILED 


e Discontinue ops 


CAUTION 


Prior to redeploying 
KU BAND Deployed 
Assy, VKU BD 
PWR — OFF, KU 
BD PWR must 
remain off until 
deployed assy is 
stowed 


(A1U) 

e KU BD PWR- 
OFF 

e KU CNTL — PNL 


(R13L) 
e KU ANT - GND 


e Perform KU-BD 
ANT DEPLOY 
(ORB OPS) 


e Perform 
CONTINGENCY 
KU-BD ANT 
DIRECT STOW, 
MECH SSR-5 


INTERMITTENT 
OPS, OR BOOM 
STOW ENABLE I 
OR П SIGNAL 
FAILED 


MECHANICAL 
FAILURE OR 
JAMMED 


MECHANISM e Discontinue ops 
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Drive Time 
Single mtr — 
46 sec 
Dual mtr — 23 sec 


© KU-BAND 
CCTV overlay 
located in Middeck 
Transparency Kit 


If limit sw 
mechanism failed in 
deploy position, 
MECH SSR-7 reqd 
for subsequent 
deploy ops 


If Boom Stow 
Enable signal failure, 
MECH SSR-5 reqd 
for stow ops 


Antenna jettison 
may be reqd; KU-BD 
ANT JETTISON 
(ORB OPS) 


(6) КО-ВАМО 
ANTENNA 
CONTINGENCY 
DEPLOY/STOW - 
FAILED 
DEPLOY/STOW SW 
(IFM) may be reqd 


KU BD PWR 
must be turned off 
prior to taking KU 
ANT — GND to 
prevent gimbal 
locking pins from 
retracting 
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КОАМТ 
Gimbal 
Movement 
within 50 Sec 
and/or Gimbal 
Angles 
Incorrect 
after 50 Sec 


Nominal Config: 
(MA73C:A) 
MCA LOGIC 
MNC MID 2 — ON 
(MA73C:B) 
MCA LOGIC 
MNB MID 4 — ON 
(MA73C:C) 
cb MCA PWR 
АСЗ ЗФ MID 2 — 
cl 
(MA73C:D) 
cb MCA PWR 
AC2 3Ф MID 4 — 
cl 
(R13L) 
PL BAY MECH PWR 
SYS (two) - OFF 
KU ANT - STO 
(A1U) 
KU PWR - ON 
(R14:C) 
cb MNB KU 
ELEC - cl 


09/24/08 


9.3c 


AFTER 50 SEC 


(R13L) 

«КО ANT - STO 

«PL BAY MECH 
PWR SYS 1,2 
(two) — OFF 


(A2) 

«ҮКЦ ANT 
GIMBAL 
ANGLES 


RANGE/ 
ELEVATION = 
-27.0 (+ 1.0) and 
RANGE 
RATE/AZM = 
-123.0 (+ 1.0) 


Different config 


LOCK FAILURE, 
o/B GIMBAL 
FAILURE, OR 
EA-1 FAILURE 


(R13L) 
“ KU ANT - GND 
“ҮМСС 


KU ANT sw 


FAILURE 
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KU ANT GIMBAL ANGLES INCORRECT 


(R13L) 
e KU ANT — GND 
e/MCC 


e KU-BAND 
ANTENNA 
CONTINGENCY 
DEPLOY/STOW - 
FAILED 
DEPLOY/STOW 
SWITCH (IFM) may 
be reqd 


С) If o/B GIMBAL 
FAILURE, 
KU-BAND 
ANTENNA 
CONTINGENCY 
STOW W/EVA 
ANTENNA GIMBAL 
ALIGNMENT (IFM) 
may be reqd 


(3) If EA-1 


FAILURE, 
KU-BAND 
ANTENNA: 
CONTINGENCY 
STOW - EA1 
ALTERNATE PWR 
(IFM) may be reqd 


©) Selecting GND 
will allow ant to 


assume safe config 


MAL/ALL/GEN J 


This Page Intentionally Blank 
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Demate tb 
Not Rel 
or 


RETENTION 
Microsw 
LAT/REL Ind 
Not Nominal 
or 
Single Mtr 
Drive Time 
> 18 sec 


Nominal Config: 
(R13L) 
PL BAY MECH PWR 
(two) — ON 
(A6U) 
PL RETEN 
LOGIC PWR 
(two) — ON 
PL SEL 3(1,2) 
(MA73C:C) 
cb MCA PWR AC1 
ЗФ MID 1 — cl 
(MA73C:D) 
о ә cb MCA PWR АС2 
ui 5 ЗФ MID З cl 
= @ ROEU released 
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9.4a 


КОЕП DEMATE - tb NOT REL, 


MICROSW IND NOT NOMINAL, OR 
SINGLE MTR DRIVE TIME 


(AGU) 
«ҮРІ RETEN LAT 
2-OFF 


RETENTION 
LAT2 
PL SEL X 


RETEN LAT 2 
tb — REL ? 


e Continue nominal 
ops using SM 97 


MTR OR 


RELAY FAILURE 


e Continue nominal 
ops (expect 
single mtr 


(9 demate) 


PL SEL X 


LATCH 2 REL 
A(B) – 1 ind 
received in single mtr 
time (> 18 sec) ? 


DEMATE A(B) 
MICROSW FAILED 
OPEN 


MICROSW FAILED 
CLOSED 


e Continue nominal 
ops using SM 97 
for nom sys 
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@ MCC can 
determine which 
condition exists 


@ Expect single 


mtr mate/demate/ 
relax for mtr failure 


(5) If PL SEL X 
LATCH 2 REL 

A(B) – 1 ind 

received in single mtr 
time, microsw 
misrigged 


One mtr will 
continue to drive 
while demating until 
PL RETEN LAT 2 sw 
turned OFF 


G) If SYS A 
Microsw failed, tb will 
be inaccurate 


(6) Expect single 


mtr drive time for 
mate 


MAL/ALL/GEN J 


11 


(R13L) 

“ PL BAY MECH 
PWR SYS 2 – 
OFF 


(A6U) 

e РІ КЕТЕМ 
LAT 2 - REL 
(36 sec max) 

e PL КЕТЕМ 
LAT 2 - OFF 


(CRT) 
PL SEL X LATCH 2 
RELA-1 ? 


DEMATE 
MTR 2 FUNCTION 
LOST 


(R13L) 

e PL BAY MECH 
PWR SYS 2- 
ON 

e Continue nominal 
ops 
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9.4a 


Disable Mtr 1 


(R13L) 

PL BAY MECH 

e PWR SYS 2- 
ON 

e PWR SYS 1 – 
OFF 


(A6U) 

e PLRETEN 
LAT 2— REL 
(36 sec max) 

e PLRETEN 
LAT 2 - OFF 


(CRT) 
PL SEL X LATCH 2 
RELB-19? 


DEMATE 
MTR 1 FUNCTION 
LOST 


(R13L) 

e PL BAY MECH 
PWR SYS 1 – 
ON 

e Continue nominal 
ops 


15 | MICROSW 
MISRIGGING, 
MECHANICAL 
JAM, OR PL 
RETEN LAT 2 SW 
FAILURE 
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One mtr Ф lost. 
Good mtr will 
backdrive failed mtr. 
Subsequent mate, 
relax, and demate 
ops will be performed 
on single mtr. Good 
mtr will be isolated by 
turning PL BAY 
MECH PWR OFF for 
failed system 


EVA capability 


exists to perform 
ROEU demate 


(9 MCC can 
determine if switch is 
failed 
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Mate tb Not 
Lat 
or 


RETENTION 
Microsw 
LAT/REL Ind 
Not Nominal 
or 
Single Mtr 
Drive Time 
> 30 sec 
or 
Not Visually 
R-F-L 


Nominal Config: 
(R13L) 
PL BAY MECH PWR 


9.46 ROEU MATE - tb NOT LAT, IND NOT 
NOMINAL, OR SINGLE MTR DRIVE TIME 


(AGU) 
«ҮР! КЕТЕМ 
LAT 2 - OFF 


RETENTION 
LAT2 
PL SEL X 


PL RETEN LAT 2 
tb — LAT ? 


e Continue nominal 
ops using SM 97 


e If PL SEL X 
LATCH 2 LAT A(B) - 
1 ind received in 
single mtr time, 
microsw misrigged 


(2 MCC can 
determine which 


condition exists 


One mtr will 
continue to drive 
while mating until PL 
RETEN LAT 2 sw 
turned OFF 


©) If SYS A 
Microsw failed, tb will 
be inaccurate 


© Expect single 


mtr drive time for 
demate 


| 6 | NUMEROUS 
POSSIBLE MECH 
SYSTEM 
FAILURES 


(two) — ON 

(ABU) 

PL RETEN 
LOGIC PWR 
(two) — ON 
PL SEL 3(1,2) 

(MA73C:C) 

cb MCA PWR AC1 
ЗФ MID 1-сі 

(MA73C:D) 
cb MCA PWR AC2 
ЗФ MID 3 — cl 


visually in R-F-L 
envelope ? 


| 8 |PLSELX 
LATCH 2 LAT 
A(B) – 1 ind 
received in single 
mtr time 

(> 30 sec) ? 


ES | о | MTR OR 


RELAY FAILURE 


e Continue nominal 
ops (expect 
single mtr mate) 


MICROSW FAILED 
OPEN 


(B) 
MICROSW FAILED 
CLOSE 


e Continue nominal 
ops using SM 97 
for nom sys 
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9.4b (Cont) 


One mtr © lost. 
Good mtr will 
backdrive failed mtr. 
Subsequent mate, 
14 relax, and demate 
ops will be performed 
gee MECH on single mtr. Good 
a mtr will be isolated by 
PWR SYS 2- turning PL BAY 
OFF MECH PWR OFF for 
(А60) failed system 


* PL RETEN | (7) EVA capability 
T. exists to perform 


oo ROEU demate 
° 


LAT 2 — OFF MCC can 
(CRT) determine if switch is 
PL SEL XLATCH 2 failed 
LATA-1? (R13L) 

PL BAY MECH 
e PWR SYS 2- 
ON 
MATE MTR 2 e PWR SYS 1- 
FUNCTION LOST OFF 


(A6U) 
e PL RETEN 
LAT 2 - LAT 
(60 sec max) 
(R13L) е Рі КЕТЕМ 
е РІ ВАҮ МЕСН LAT 2 - OFF 


PWR SYS 2 - 
ON (CRT) 18 | MICROSW 


e Continue nominal PL SEL X LATCH 2 MISRIGGING, 


ops LATB-1? MECHANICAL 


JAM, OR PL 
RETEN LAT 2 SW 


MATE MTR 1 FAILURE 


FUNCTION LOST 


(R13L) 

e PL BAY MECH 
PWR SYS 1- 
ON 

e Continue nominal 
ops 
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Release tb Not 
Rel 
or 


SM 97 PL 
RETENTION 
Microsw 
LAT/REL Ind 
Not Nominal 
or 
Single Mtr 
Drive Time 
> 20 sec 


Nominal Config: 

(R13L) 

PL BAY MECH PWR 
(two) — ON 

(A6U) 

PL RETEN LOGIC 
PWR (two) — ON 
PL SEL 3(1,2) 

(MA73C:C) 
cb MCA PWR AC1 
ЗФ MID 1-сі 

(MA73C:D) 
cb MCA PWR AC2 
ЗФ MID 3 - cl 


09/24/08 


9.4c 


ROEU RELEASE - tb NOT REL, 


IND NOT NOMINAL, OR SINGLE MTR 


DRIVE TIME 


(AGU) 
«ҮРІ RETEN LAT 
3- OFF 


RETENTION 
LAT 3 
PL SEL X 


LAT 


REL 


PL RETEN LAT 3 
tb — REL ? 


e Continue nominal 
ops using SM 97 


MTR OR 


RELAY FAILURE e Continue nominal 
ops (expect 
single mtr 
release) 


LATCH 3 REL 
A(B) – 1 ind 
received in single 
mtr time 

(> 20 sec) ? 


A(B) MICROSW 
FAILED OPEN 


MICROSW FAILED 
CLOSED 


e Continue nominal 
ops using SM 97 
for nom sys 
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@ MCC can 
determine which 
condition exists 


Expect single 
mtr latch/release for 
mtr failure 


(5) If PL SEL X 
LATCH 3 REL 

A(B) – 1 ind 

received in single mtr 
time, microsw 
misrigged 


One mtr will 
continue to drive 
while releasing until 
PL RETEN LAT 3 sw 
turned OFF 


(5) If SYS A 
Microsw failed, tb will 
be inaccurate 


Expect single 
mtr drive time for 
latch 


MAL/ALL/GEN J 


11 


(R13L) 

“ PL BAY MECH 
PWR SYS 2 – 
OFF 


(A6U) 

e РІ КЕТЕМ 
LAT 3— REL 
(40 sec max) 

e PLRETEN 
LAT 3 - OFF 


(CRT) 
PL SEL X LATCH 3 
RELA-1 ? 


RELEASE 
MTR 2 FUNCTION 
LOST 


(R13L) 

e PL BAY MECH 
PWR SYS 2- 
ON 

e Continue nominal 
ops 
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9.4с 


Disable Mtr 1 


(R13L) 

PL BAY MECH 

e PWR SYS 2- 
ON 

e PWR SYS 1 – 
OFF 


(A6U) 

e PLRETEN 
LAT 3— REL 
(40 sec max) 

e PLRETEN 
LAT 3 - OFF 


(CRT) 
PL SEL X LATCH 3 
REL B-1? 


RELEASE 
MTR 1 FUNCTION 
LOST 


(R13L) 

e PL BAY MECH 
PWR SYS 1- 
ON 

e Continue nominal 
ops 


MISRIGGING, 
MECHANICAL 
JAM, OR PL 
RETEN LAT 3 SW 
FAILURE 
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One mtr Ф lost. 
Good mtr will 
backdrive failed mtr. 
Subsequent release 
and latch ops will be 
performed on single 
mtr. Good mtr will be 
isolated by turning PL 
BAY MECH PWR 
OFF for failed system 


EVA capability 


exists to perform 
ROEU releaseE 


(9 MCC can 
determine if switch is 
failed 


MAL/ALL/GEN J 


Latch tb Not 
Lat 
or 


RETENTION 
Microsw 
LAT/REL Ind 
Not Nominal 
or 
Single Mtr 
Drive Time 
> 20 sec 


Nominal Config: 

(R13L) 

PL BAY MECH PWR 
(two) - ON 

(A6U) 

PL RETEN LOGIC 
PWR (two) — ON 

PL SEL — 3 (1,2) 

(MA73C:C) 

cb MCA PWR AC1 
ЗФ MID 1-сі 

(MA73C:D) 

cb MCA PWR AC2 
ЗФ MID 3 — cl 
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9.4d ROEU LATCH - tb NOT LAT, IND NOT 
NOMINAL, OR SINGLE MTR DRIVE TIME 


(AGU) 
«ҮРІ RETEN LAT 
3- OFF 


RETENTION 
LAT 3 
PL SEL X 


---Ов--- 
LAT 


REL 


PL RETEN LAT 3 
tb — ТАТ? 


MTR OR 


RELAY FAILURE 


PL SEL X 


LATCH 3 LAT 
A(B) – 1 ind 
received in single 
mtr time 

(> 20 sec) ? 


LATCH A(B) 
MICROSW FAILED 
OPEN 


A(B) MICROSW 
FAILED CLOSE 
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e Continue nominal 
ops using SM 97 


e Continue nominal 
ops (expect 
single mtr latch) 


e Continue nominal 
ops using SM 97 
for nom sys 


e MCC can 
determine which 
condition exists 


Expect single 
mtr latch/release for 
mtr failure 


(9 If PL SEL X 


LATCH 3 LAT A(B) - 
1 ind received in 
single mtr time, 
microsw misrigged 


One mtr will 
continue to drive 
while latching until PL 
RETEN LAT 3 sw 
turned OFF 


(5) If SYS A 
Microsw failed, tb will 
be inaccurate 


Expect single 
mtr drive time for 
release/latch 


MAL/ALL/GEN J 


9.44 (Cont) 


One mtr © lost. 
Good mtr will 
backdrive failed mtr. 
Subsequent release 
11 and latch ops will be 
performed on single 
pig ee MECH mtr. Good mtr will be 
ж isolated by turning PL 
PWR SYS 2— BAY MECH PWR 
OFF OFF for failed system 


(A6U) g 
e PL RETEN EVA capability 


exists to perform 
DNE DAE ROEU latch 


(40 sec max) 
е РІ КЕТЕМ (9 MCC can 
LAT 3 - OFF determine if switch is 


(CRT) Disable Mtr 1 failed 


PL SEL X LATCH 3 
LATA- 1? (R13L) 
PL BAY MECH 
e PWR SYS 2 - 
ON 
LATCH MTR e PWR SYS 1 - 
2 FUNCTION OFF 
LOST ҮҮТ 


e РІ КЕТЕМ 
LAT 3 - LAT 
(40 sec max) 

e PL КЕТЕМ 


(R13L) LAT 3— OFF 
e PL BAY MECH 


PWR SYS 2 — (CRT) 
EN PL SEL X LATCH 3 MISRIGGING, 


e Continue nominal LATB-1? MECHANICAL 
ops JAM, OR PL 
RETEN LAT 3 SW 
FAILURE 


1 FUNCTION 
LOST 


(R13L) 

e PL BAY MECH 
PWR SYS 1- 
ON 

e Continue nominal 
ops 
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RELAX tb Not 
Nominal 
or 


RETENTION 
Microsw 
REL Ind 

Not Nominal or 
Single Mtr 


Drive Time 
> 12 sec 


Nominal Config: 

(R13L) 

PL BAY MECH PWR 
(two) - ON 

(A6U) 

PL RETEN LOGIC 
PWR (two) — ON 

PL SEL - 3(1,2) 

(MA73C:C) 

cb MCA PWR AC1 
ЗФ MID 1-сі 

(MA73C:D) 

cb MCA PWR AC2 
ЗФ MID 3 - cl 


If DEMATED 

(AGU) 

PL RETEN LAT 1 
tb — REL 


SM 97 PL 
RETENTION 
PL SEL X LATCH 1 
REL A,B - 1 


If MATED and 
RELAXED 

(AGU) 

PL RETEN LAT 1 
tb — REL 


SM 97 PL 
RETENTION 
PL SEL X LATCH 1 
REL A,B - 1 


If MATED and 
UNLATCHED 

(A6U) 

PL RETEN LAT 1 
tb — bp 


SM 97 PL 
RETENTION 
PL SEL X LATCH 1 
REL A,B - 0 
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9.4e 


ROEU RELAX - tb NOT NOMINAL, 


IND NOT NOMINAL, OR SINGLE MTR 


DRIVE TIME 


(A6U) 
«ҮР! КЕТЕМ 
LAT 1 — OFF 


ROEU demated 
ROEU latched 


LAT 1 
PL SEL X 

A B 
REL 0 0 


LAT 1 
PL SEL X 


(ABU) 
«ҮР! КЕТЕМ 
LAT 2 - OFF 


RETENTION 
LAT 1 
PL SEL X 


MICROSW FAILED 
CLOSED 


MICROSW FAILED 
OPEN 


MTR OR 


RELAY FAILURE 
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e Continue nominal 
ops using SM 97 


e Continue nominal 
ops using SM 97 
for nom sys 


e Continue nominal 
ops using SM 97 


e Continue nominal 
ops using SM 97 
for nom sys 


e Continue nominal 
ops using SM 97 


e Continue nominal 
ops (expect 
single mtr relax) 


Expect single 
mir drive time for 
relax 


С) If SYS A 
Microsw failed, tb will 
be inaccurate 


One mtr will 
continue to drive 
while relaxing until PL 
RETEN LAT 1 sw 
turned OFF 


(2) МСС сап 
determine which 
condition exists. 

If mtr failure, 
demate, mate and 
relax will be single 
mtr time 


MAL/ALL/GEN J 


LATCH 1 REL - 1 
ind received in 
single mtr time 

(> 12 sec) ? 


MICROSW FAILED 
OPEN 


Disable Mtr 2 


(R13L) 

“ PL BAY MECH 
PWR SYS 2 – 
OFF 


(A6U) 

e РІ КЕТЕМ 
LAT 1 - REL 
(12 sec max) 

e PL КЕТЕМ 
LAT 1 - OFF 


(CRT) 
PL SEL X LATCH 1 
RELA-1? 


RELAX MTR 
2 FUNCTION 
LOST 


(R13L) 

e PL BAY MECH 
PWR SYS 2- 
ON 

e Continue nominal 
ops 
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9.4e 


MTR OR 


RELAY FAILURE 


e Continue nominal 
ops using SM 97 
for nom sys 


Disable Mtr 1 


(R13L) 

PL BAY MECH 

e PWR SYS 2- 
ON 

e PWR SYS 1 – 
OFF 


(A6U) 

e PLRETEN 
LAT 1 - REL 
(12 sec max) 

e PL КЕТЕМ 
LAT 1— OFF 


(CRT) 
PL SEL X LATCH 1 
REL B-1? 


1 FUNCTION 
LOST 


(R13L) 

e PL BAY MECH 
PWR SYS 1 – 
ON 

e Continue nominal 
ops 


e Continue nominal 
ops (expect 
single mtr relax) 


MISRIGGING, 
MECHANICAL 
JAM, OR PL 
RETEN LAT 1 SW 
FAILURE 
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(> If SYS A 
Microsw failed, tb will 
be inaccurate 


One mtr will 
continue to drive 
while relaxing until PL 
RETEN LAT 1 sw 
turned OFF 


©) MCC can 
determine which 
condition exists. If 
MTR failure, demate, 
mate and relax will be 
single mtr time 


G) If PL SEL 
LATCH 1 REL - 1 
ind received in single 
mtr time, microsw 
misrigged 


©) EVA capability 
exists to perform 
ROEU relax 


(Т) PL RETEN LAT 
2 sw to demate may 
be used to relax 
ROEU. MCC will 
explain 
implementation 


Subsequent 
mate, relax, and 


demate ops will be 
performed on single 
mtr. Good mtr will be 
isolated by turning PL 
BAY MECH PWR 
OFF for failed system 


(э) МСС сап 
determine if switch is 
failed 


MAL/ALL/GEN J 


ELEC CONT tb 
Not Nominal 
or 


SM 97 PL 
RETENTION 
RDY Ind Not 

Nominal 


Nominal Config: 

(R13L) 

PL BAY MECH PWR 
(two) — ON 

(A6U) 

PL RETEN LOGIC 
PWR (two) — ON 

PL SEL — 3(1,2) 

(MA73C:C) 

cb MCA PWR AC1 
ЗФ MID 1-сі 

(MA73C:D) 

cb MCA PWR AC2 
ЗФ MID 3 - cl 


If LATCHED 

(A6U) 

PL КЕТЕМ RDY 1 
tb — gray 


SM 97 PL 
RETENTION 
PL SEL X LATCH 3 
RDY A,B — 1 


If UNLATCHED 

(A6U) 

PL КЕТЕМ RDY 1 
tb — bp 


SM 97 PL 
RETENTION 
PL SEL X LATCH 3 
RDY A,B - 0 


09/24/08 


9.46 ROEU ELEC CONT - tb NOT 


NOMINAL OR IND NOT NOMINAL 


(AGU) 
«ҮРІ КЕТЕМ 
LAT 3— OFF 


RETENTION 
LAT 3 
PL SEL X 


tb FAILED bp 


ELECTRICAL 
CONTINUITY А(В) 
CIRCUIT/IND 
FAILED OPEN 


ELECTRICAL 
CONTINUITY A(B) 
CIRCUIT/IND 
FAILED CLOSED 


tb FAILED 


GRAY 


e Continue nominal 
ops using SM 97 
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e Continue nominal 
ops using SM 97 


e Continue nominal 
ops using SM 97 
for nom sys 


e If SYS A 
Microsw failed, tb will 
be inaccurate 


MAL/ALL/GEN J 


This Page Intentionally Blank 


9-37 


MAL/ALL/GEN J 


MECH SSR 


MECH SSR 


MECH SSR-1 


PORT(STBD) RAD OPS 


EEE EEE ESE” 
N WARNING Ü 

\ 
wane 


To preclude failures 
causing inadvertent 


MPM cycling, RMS must 


be cradled. This 


procedure assumes that 


the RMS (if flown) is 
cradled 


Disable 


STBD(PORT) RAD sys 


STBD Panel Disable 
(MA73C:D,C) 

cb MCA PWR 

e AC1 3® MID 3 — op 
e AC2 36 MID 2 — op 
е AC3 3® MID 2 — op 


PORT Panel Disable 
(MA73C:C,D) 

cb MCA PWR 

e AC1 3® MID 1 — op 
e AC2 36 MID 4 — op 
e AC3 3® MID 4 — op 


PORT(STBD) ops 
reqd: 


Release,deploy 
PORT(STBD) RAD 


(R13L) 

* PL BAY MECH PWR 
SYS 1,2 - ON 
RAD LAT CNTL SYS 
А,В – REL 
RAD ГАТ CNTL 
PORT(STBD) tb – 
REL 
RAD LAT CNTL SYS 
А,В – OFF 
ВАР CNTL SYS 
А,В - DPY 
RAD CNTL 
PORT(STBD) tb — 
DPY 
RAD CNTL SYS 
А,В - OFF 
PL BAY MECH PWR 
SYS 1,2 - OFF 


09/24/08 


Stow,latch PORT(STBD) 


(R13L) 
* PL BAY MECH PWR SYS 1,2 – 
ON 
RAD CNTL SYS А,В - STO 
PORT(STBD) tb - STO 
SYS A,B - OFF 
LAT CNTL SYS AB - LAT 
RAD LAT CNTL PORT(STBD) 
tb — LAT 
RAD LAT CNTL SYS A,B — OFF 
PL BAY MECH PWR SYS 1,2 - 
OFF 


Enable 
STBD(PORT) RAD sys 


STBD 
(MA73C:D,C) 
cb MCA PWR 
“ AC1 ЗФ MID 3 — cl 
e AC2 30 MID 2 — cl 
e AC3 30 MID 2 — cl 


PORT 
(MA73C:C,D) 
cb MCA PWR 
“ AC1 30 MID 1-сі 
e AC2 30 MID 4 — cl 
e AC3 30 MID 4 — cl 
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©) PDU Actuator 
Times Normal (2 mtr) 

Lat — 30 sec 

Rad — 50 sec 
Single Mtr 

Lat — 60 sec 

Rad — 100 sec 


MAL/ALL/GEN J 


MECH SSR-2 
CONTINGENCY PLBD CLOSURE 


NOTE 
This procedure assumes that the door has 
jammed from orbiter thermal warpage or debris 


Configuration check 
SM (BFS SM 63) PL BAY DOORS 


e Deselect all ‘MAN SEL’ items 
eY'OP/CL' column 


Are PORT(STBD) FWD,AFT LATCHES 
(two) — ‘OP’ ? 


3 | Check for debris 


(CRT) 
Select PORT(STBD) DOOR 
* ITEM 13(10) EXEC (*) 


(R13L) 

* PL BAY DR - OP (10 sec) 

° — STOP 

e Visually check area for obstruction. If 
cause of jam found, ҮМСС before 
proceeding 

e PL BAY DR - CL (‘RDY’ + 6 sec) 

— STOP 


4 | Recheck for jam condition 


(CRT) 
eV‘OP/CL’ column and visually inspect door 


Is PORT(STBD) DOOR 'RDY or 'CL' and 
door is not deformed ? 


Does time permit one full day side pass TOP |YES 
SUN SOLAR INERTIAL attitude ? 
Ей i 
E Partially close bulkhead latch gangs and 
door 


(CRT) 

Select PORT(STBD) FWD,AFT LATCHES 
* ITEM 11(8) EXEC (*) 

“ ITEM 12(9) EXEC (*) 


(R13L) 
“ PL BAY DR - CL (15 sec) 
. - STOP 
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Open bulkhead latch gangs 


(CRT) 

Select PORT(STBD) FWD,AFT LATCHES 
* ITEM 11(8) EXEC (*) 

“ ITEM 12(9) EXEC (*) 


(CRT, R13L) 

e PL BAY DR- OP 

eVPORT(STBD) FWD,AFT LATCHES 
(two) — blank, OP (~6 sec) 

e PL BAY DR - STOP 


(CRT) 

Deselect PORT(STBD) FWD,AFT LATCHES 
* ITEM 11(8) EXEC (no *) 

“ ITEM 12(9) EXEC (no *) 


(CRT) 

Select PORT(STBD) FWD,AFT LATCHES 
* ITEM 11(8) EXEC (*) 

* ITEM 12(9) EXEC (*) 


Open door, complete one day side pass 


TOP SUN SOLAR INERTIAL attitude, and 
close door 


(R13L) 
e PL BAY DR - OP (-63 sec) 
— STOP 
Complete TOP SUN SOLAR INERTIAL 
pass, then at sunset: 
PL BAY DR - CL (763 sec) 
— STOP 


9 |Recheck for jam condition 
(CRT) 
eY'OP/CL' column and visually inspect door 


Is PORT(STBD) DOOR 'RDY or 'CL' and 
door is not deformed ? 
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(1) Ай bulkhead 
target line can be 
used to verify port aft 
door configuration 
(See Fig. 9-1, PORT 
AFT BULKHEAD 
LATCH GO/NO-GO 
DIAGRAM) 


Observe aft 
centerline for 
deflection (See 
Fig. 9-2, PORT AFT 
CENTERLINE 
VIEWED BY 
CAMERA C) 
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MECH SSR-2 (Cont) 


10 | Recheck for jam condition 


(CRT) 
eY'OP/CL' column and visually inspect door 


Is PORT(STBD) DOOR 'RDY or 'CL' and 
door is not deformed ? 


12 | Open bulkhead latch gangs 


(CRT) 
Deselect PORT(STBD) DOOR 
e ITEM 13(10) EXEC (no *) 


(CRT, R13L) 

e PL BAY DR - OP 

eNPORT(STBD) FWD,AFT LATCHES - 'OP' 
(715 sec) 

e PL BAY DR - STOP 


(CRT) 
Deselect PORT(STBD) FWD,AFT LATCHES 
* ITEM 11(8) EXEC (no *) 
* ITEM 12(9) EXEC (no *) 


«ҮМСС for wave-off capability 


GO for wave-off ? 
YES NO 


16 | Open PLBD 


(CRT) 
Select PORT(STBD) DOOR 
* ITEM 13(10) EXEC (*) 


(CRT, R13L) 
* PL BAY DR - OP 

e PORT(STBD) DOOR - ‘OP’ (-63 sec) 
e PL BAY DR - STOP 


(CRT) 
Deselect PORT(STBD) DOOR 
* ITEM 13(10) EXEC (no *) 


17 | Disable PLBDs 
) 


(CRT, R13L 

e PL BAY DR SYS 1,2 (two) - DSBL 

e AC POWER OFF - ITEM 2 EXEC (*) 
e If PASS SM, SM OPS 201 PRO 


(A7U) 
* PL BAY FLOOD (all) — OFF 
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11 | Close, latch door 


(CRT, R13L) 

e PL BAY DR- CL 

eVPORT(STBD) FWD,AFT LATCHES - ‘CL’ 
(~15-30 sec) 

e PL BAY DR - STOP 


(CRT) 
Deselect PORT(STBD) FWD,AFT LATCHES 
and PORT(STBD) DOOR 

* ITEM 11(8) EXEC (no *) 

* ITEM 12(9) EXEC (no *) 

e ITEM 13(10) EXEC (no *) 


e Continue PLBD ops in MANUAL mode 


14 | Unlatch, open port door 


(CRT) 

Select PORT FWD,AFT LATCHES 
* ITEM 11 EXEC (*) 

е ITEM 12 EXEC (*) 


(CRT, R13L) 

e PL BAY DR- OP 

eVPORT FWD,AFT LATCHES - ‘OP’ 
(~30 sec) 

e PL BAY DR - STOP 


(CRT) 
Deselect PORT FWD,AFT LATCHES 
e ITEM 11 EXEC (no *) 

e ITEM 12 EXEC (no *) 

Select PORT DOOR 

* ITEM 13 EXEC (*) 


(CRT, R13L) 
e PL BAY DR - OP 

«PORT DOOR - ‘OP’ (~63 sec) 
e PL BAY DR - STOP 


(CRT) 
Deselect PORT DOOR 
* ITEM 13 EXEC (no *) 


e Waveoff for 24 hr; remain TOP SUN 
SOLAR INERTIAL 
e Prepare for EVA to close doors 


e Attempt MANUAL PLBD close prior to EVA 
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(2) Aft bulkhead 
target line can be 
used to verify port aft 
door configuration 
(See Fig. 9-1, PORT 
AFT BULKHEAD 
LATCH GO/NO-GO 
DIAGRAM) 


Observe aft 
centerline for 
deflection (See Fig. 
9-2, PORT AFT 
CENTERLINE 
VIEWED BY 
CAMERA C) 
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CAUTION 


The following steps risk damaging PLBD 
structure as maximum latching force is used 
to close doors 


Problem appears to be at: 


Forward bulkhead 
Aft bulkhead 


21 | Close aft bulkhead latch gang and door 


(CRT, R13L) 

Select PORT(STBD) AFT LATCHES, 

PORT(SBTD) DOOR 

e ITEM 12(9) EXEC (*) 

e ITEM 13(10) EXEC (*) 

e PL BAY DR- CL 

eNPORT(STBD) AFT LATCHES - blank, ‘CL’ 
(~30 sec) 

e PL BAY DR - STOP 


23 | Recheck for jam condition 


(CRT) 
eY'OP/CL' column and visually inspect door 


Is PORT(STBD) DOOR 'RDY or 'CL' and 
door is not deformed ? 


Close forward bulkhead latch gang and 
door 


(CRT) 

Deselect PORT(STBD) AFT LATCHES, 
select PORT(STBD) FWD LATCHES 

* ITEM 12(9) EXEC (no *) 

* ITEM 11(8) EXEC (*) 


(CRT, R13L) 

Close PORT(STBD) FWD LATCHES, 

PORT(STBD) DOOR 

e PL BAY DR - CL 

e PORT(STBD) FWD LATCHES - blank, 
‘CL’ (~30 sec) 

“ PL BAY DR - STOP 


(CRT) 

Deselect PORT(STBD) FWD LATCHES, 
PORT(STBD) DOOR 

* ITEM 11(8) EXEC (no *) 

e ITEM 13(10) EXEC (no *) 
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(2) Aft bulkhead 
target line can be 
used to verify port aft 
door configuration 
(See Fig. 9-1, PORT 
AFT BULKHEAD 
LATCH GO/NO-GO 
DIAGRAM) 


Observe aft 
centerline for 
deflection (See Fig. 
9-2, PORT AFT 


CENTERLINE 
Close forward bulkhead latch gang and VIEWED BY 


door CAMERA C) 


(CRT, R13L) 

Select PORT(STBD) FWD LATCHES, 

PORT(STBD) DOOR 

* ITEM 11(8) EXEC (*) 

e ITEM 13(10) EXEC (*) 

e PL BAY DR - CL 

e PORT(STBD) FWD LATCHES - blank, 
‘CL’ (~30 sec) 

e PL BAY DR - STOP 


22 | Recheck for jam condition 


(CRT) 
eV‘OP/CL’ column and visually inspect door 


Is PORT(STBD) DOOR 'RDY or ‘CL’ and 
door is not deformed ? 


24 | Close aft bulkhead latch gang and door 


(CRT) 
Deselect PORT(STBD) FWD LATCHES, 
select PORT(STBD) AFT LATCHES 

* ITEM 11(8) EXEC (no *) 

* ITEM 12(9) EXEC (*) 


(CRT, R13L) 

Close PORT(STBD) AFT LATCHES, 

PORT(STBD) DOOR 

e PL BAY DR- CL 

eNPORT(STBD) AFT LATCHES - blank, ‘CL’ 
(~30 sec) 

e PL BAY DR - STOP 


(CRT) 
Deselect PORT(STBD) AFT LATCHES, 
PORT(STBD) DOOR 

* ITEM 12(9) EXEC (no *) 

e ITEM 13(10) EXEC (no *) 


e Continue PLBD ops in MANUAL mode 
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Open aft bulkhead latch gang, close 
forward bulkhead latch gang and door 


(CRT, R13L) 

Deselect PORT(STBD) DOOR, open 
PORT(STBD) AFT LATCHES 

e ITEM 13(10) EXEC (no *) 

e PL BAY DR — OP 


eVPORT(STBD) AFT LATCHES - blank, “ОР” 


(~30 sec) 
e PL BAY DR — STOP 


(CRT) 

Deselect PORT(STBD) AFT LATCHES; 
select PORT(STBD) FWD LATCHES, 
PORT(STBD) DOOR 

e ITEM 12(19) EXEC (no *) 

* ITEM 11(8) EXEC (*) 

* ITEM 13(10) EXEC (*) 


(CRT, R13L) 

Close PORT(STBD) FWD LATCHES, 

PORT(STBD) DOOR 

“ PL BAY DR - CL 

e PORT(STBD) FWD LATCHES - blank, 
‘CL’ (~30 sec) 

“ PL BAY DR — STOP 


(CRT) 

Deselect PORT(STBD) DOOR, 
PORT(STBD) FWD LATCHES 
e ITEM 13(10) EXEC (no *) 

* ITEM 11(8) EXEC (no *) 


Is STBD door open? 


31 | Close STBD door and STBD forward 
bulkhead latch gang 


(CRT) 
Select STBD DOOR 
* ITEM 10 EXEC (*) 


(CRT, R13L) 

“РІ BAY DR – CL 

e\STBD DOOR - ‘RDY’ (~63 sec) 
“РІ BAY DR - STOP 


(CRT, R13L) 

Select STBD FWD LATCHES 

e ITEM 8 EXEC (*) 

e PLBAY DR- CL 

eVSTBD FWD LATCHES - blank, ‘CL’ 
(~30 sec) 

e PL BAY DR - STOP 


(CRT) 

Deselect STBD DOOR, STBD FWD 
LATCHES 

• ITEM 8 EXEC (no *) 

“ ITEM 10 EXEC (no *) 
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Open forward bulkhead latch gang, 
close aft bulkhead latch gang and door 


(CRT, R13L) 

Deselect PORT(STBD) DOOR, open 

PORT(STBD) FWD LATCHES 

e ITEM 13(10) EXEC (no *) 

e PL BAY DR - OP 

eVPORT(STBD) FWD LATCHES - blank, 
‘OP’ (~30 sec) 

e PL BAY DR - STOP 


(CRT) 

Deselect PORT(STBD) FWD LATCHES; 
select PORT(STBD) AFT LATCHES, 
PORT(STBD) DOOR 

* ITEM 11(8) EXEC (no *) 

* ITEM 12(9) EXEC (*) 

* ITEM 13(10) EXEC (*) 


(CRT, R13L) 

Close PORT(STBD) AFT LATCHES, 

PORT(STBD) DOOR 

e PL BAY DR- CL 

eNPORT(STBD) AFT LATCHES - blank, ‘CL’ 
(~30 sec) 

e PL BAY DR - STOP 


(CRT) 

Deselect PORT(STBD) DOOR, 
PORT(STBD) AFT LATCHES 
“ ITEM 13(10) EXEC (no *) 

* ITEM 12(9) EXEC (no *) 


Is STBD door open? 


32 | Close STBD door and STBD aft 
bulkhead latch gang 


(CRT) 
Select STBD DOOR 
* ITEM 10 EXEC (*) 


(CRT, R13L) 

e PL BAY DR – CL 

e\STBD DOOR - ‘RDY’ (~63 sec) 
“ PL BAY DR - STOP 


(CRT, R13L) 

Select STBD AFT LATCHES 

* ITEM 9 EXEC (*) 

e PLBAY DR- CL 

eVSTBD AFT LATCHES - blank, ‘CL’ 
(~30 sec) 

e PL BAY DR - STOP 


(CRT) 

Deselect STBD DOOR, STBD AFT 
LATCHES 

e ITEM 9 EXEC (no *) 

* ITEM 10 EXEC (no *) 
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Close centerline latch gangs forward to 
aft and both doors 


(CRT) 

Select PORT, STBD DOOR, CENTER 
LATCHES 1-4 

e ITEM 13 EXEC (*) 

* ITEM 10 EXEC (*) 

e ITEM 6 EXEC (*) 


(CRT, R13L) 

* PLBAY DR- CL 

eNCENTER LATCHES 1-4 – blank, ‘CL’ 
(7-20 sec) 

e PL BAY DR - STOP 


(CRT) 

Deselect CENTER LATCHES 1-4 

e ITEM 6 EXEC (no *) 

e Repeat closure for CENTER LATCHES 
5-8, 9-12, 13-16 in order 


Close aft bulkhead latch gangs and 
doors 


(CRT) 

Select PORT,STBD AFT LATCHES 
* ITEM 12 EXEC (*) 

“ ITEM 9 EXEC (*) 


(CRT, R13L) 

e PLBAY DR- CL 

e PORT, STBD AFT LATCHES - blank, ‘CL’ 
(730 sec) 

e PL BAY DR - STOP 


(CRT) 

Deselect PORT, STBD AFT LATCHES, 
PORT, STBD DOOR 

“ ITEM 12 EXEC (no *) 

e ITEM 9 EXEC (no *) 

“ ITEM 13 EXEC (no *) 

* ITEM 10 EXEC (no *) 
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Close centerline latch gangs aft to 
forward and both doors 


(CRT, R13L) 

Select PORT, STBD DOOR, CENTER 
LATCHES 13-16 

e ITEM 13 EXEC (*) 

* ITEM 10 EXEC (*) 

e ITEM 7 EXEC (*) 


(CRT, R13L) 

e PLBAY DR- CL 

eNCENTER LATCHES 13-16 — blank, ‘CL’ 
(~20 sec) 

e PL BAY DR - STOP 


(CRT) 

Deselect CENTER LATCHES 13-16 

e ITEM 7 EXEC (no *) 

ө Repeat closure for CENTER LATCHES 
9-12, 5-8, 1-4 in order 


Close forward bulkhead latch gangs and 
doors 


(CRT) 

Select PORT,STBD FWD LATCHES 
* ITEM 11 EXEC (*) 

• ITEM 8 EXEC (*) 


(CRT, R13L) 

e PL BAY DR – CL 

e PORT, STBD FWD LATCHES - blank, 
‘CL’ (~30 sec) 

“ PL BAY DR — STOP 


(CRT) 

Deselect PORT, STBD FWD LATCHES, 
PORT, STBD DOOR 

* ITEM 11 EXEC (no *) 

• ITEM 8 EXEC (no *) 

e ITEM 13(10) EXEC (no *) 

e ITEM 10 EXEC (no *) 
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Close centerline latch gangs forward to 


aft and door 


(CRT) 

Select STBD DOOR, CENTER LATCHES 
1-4 

* ITEM 10 EXEC (*) 

• ITEM 6 EXEC (*) 


(CRT, R13L) 

e PL BAY DR- CL 

eNCENTER LATCHES 1-4 – blank, ‘CL’ 
(~20 sec) 

e PL BAY DR - STOP 


(CRT) 
Deselect CENTER LATCHES 1-4 
e ITEM 6 EXEC (no *) 


e Repeat closure for CENTER LATCHES 
5-8, 9-12, 13-16 in order 


Close aft bulkhead latch gang and 
door 


(CRT) 
Select STBD AFT LATCHES 
e ITEM 9 EXEC (*) 


(CRT, R13L) 

e PL BAY DR- CL 

eVSTBD AFT LATCHES - blank, ‘CL’ 
(~30 sec) 

e PL BAY DR - STOP 


(CRT) 

Deselect STBD AFT LATCHES, STBD 
DOOR 

e ITEM 9 EXEC (no *) 

* ITEM 10 EXEC (no *) 
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Close centerline latch gangs aft to 
forward and door 


(CRT) 

Select STBD DOOR, CENTER LATCHES 
13-16 

* ITEM 10 EXEC (*) 

e ITEM 7 EXEC (*) 


(CRT, R13L) 
e PL BAY DR - CL 


eVCENTER LATCHES 13-16 — blank, ‘CL’ 
(~20 sec) 
e PL BAY DR - STOP 


(CRT) 
Deselect CENTER LATCHES 13-16 
e ITEM 7 EXEC (no *) 


e Repeat closure for CENTER LATCHES 
9-12, 5-8, 1-4 in order 


Close forward bulkhead latch gang and 
door 


(CRT) 
Select STBD FWD LATCHES 
e ITEM 8 EXEC (*) 


(CRT, R13L) 

e PLBAY DR- CL 

eVSTBD FWD LATCHES - blank, ‘CL’ 
(~30 sec) 

e PL BAY DR - STOP 


(CRT) 
Deselect STBD FWD LATCHES, STBD 
DOOR 


e ITEM 8 EXEC (no *) 
* ITEM 10 EXEC (no *) 


41 | Disable PLBDs 


(CRT, R13L) 

“ PL BAY DR SYS 1,2 (two) - DSBL 

“ AC POWER OFF - ITEM 2 EXEC (*) 
e If PASS SM, SM OPS 201 PRO 


(A7U) 
* PL BAY FLOOD (all) — OFF 
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PORT AFT LATCH GO/NO-GO CRITERIA 
- Y-Z PLANE OF TOP OF TARGET LINE 


DOOR CLOSE INDICATION IS 
PRESENT 


NO-GO: IF SCALLOP IS ABOVE TOP OF 
TARGET LINE AND PORT AFT 
DOOR CLOSE INDICATION IS 
NOT PRESENT 


SCALLOP WITH 
UPPER 


EDGE SEAL 
BRACKET 


(1.73° OPEN) 


PORT 


BOTTOM OF / DOOR 


TARGET LINE 
= 
+ 
\ 
SCALLOP WITH DOOR" 
POSITION AT CLOSED 
AND LATCHED 


~ 


DOOR POSITION , 
ALIGNED WITH TOP 
OF TARGET LINE / 


VERTICAL 
^4 STABILIZER 


SCALLOP WITH DOOR |/ 

POSITION AT READY 

GO: IF SCALLOP IS ON OR BELOW TOP TO LATCH (4° ОРЕМ) / 
OF TARGET LINE OR IF PORT AFT 


PORT 
/ DOOR 
Z. SCALLOP 
l A 
- ~~ - 
\ + | / 
РОВТ 


7 


2 RADIATOR 


PORT ^ 
DOOR ^ 
SCALLOP P 


^ PORT 
RADIATOR 


— — — — 
— — 
— 


7 
[ SCALLOP w -7 
1и 


PORT 
RADIATOR 


Figure 9-1.- Port aft bulkhead latch GO/NO-GO diagram. 
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Г N39/TIV/lVIN 


STBD AFT BULKHEAD ROLLER #4 


PORT DOOR EDGE 


EVA HANDRAI p N 


= 


PORT RADIATOR 


AFT 
BULKHEAD 


Shows worst case upwards deflection of PLBD seen on STS-4 


Figure 9-2.- Port aft centerline viewed by camera С. 


(ju02) 2-55 НОЗИ 


Excessive СЛ. 
Overlap 
Noted 
with PORT 
DOOR 
Closed and 
Latched Entry 
Reqd Next 
Opportunity 


STBD DOOR 
extended guide 
roller trajectory is 
above point D on 
Fig. 9-3 C/L 
LATCH 
EXTENDED 
GUIDE ROLLER 
TRAJECTORY 
NO-GO DIAGRAM 
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MECH SSR-3 
SIMULTANEOUS PLBD CL 


Disable one 


mtr in each actuator 


(R13L) 
e PL BAY DR SYS 
1- DSBL 


SM (BFS SM 63) 

PL BAY DOORS 

Deselect ‘AUTO 

MODE SEL’ 

e ITEM 3 EXEC 
(no *) 

eY'MAN SEL’ 
(ten) — (no *) 


DOOR 2-3 stripes 


(CRT) 

e\STBD FWD, 
AFT LATCHES 
(two) — ‘OP’ 


Select STBD 

DOOR 

e ITEM 10 EXEC 
(*) 

(CRT, R13L) 

e PL BAY DR- 
OP (~25 sec) 
eVSTBD DOOR - 
'RDY', blank 
e PL BAY DR- 

STOP 


(CRT) 

Deselect STBD 

DOOR: 

e ITEM 10 EXEC 
(no *) 


о | Partially Open 


PORT BLKHDs 


(CRT) 

Select PORT FWD, 
AFT LATCHES 

• ITEM 11 EXEC 


* 


* ITEM 12 EXEC 
(9 

(СКТ, К131) 

е PL BAY DR- 
OP (19 sec) 

eVPORT FWD, AFT 
LATCHES — 
blank 

e PL BAY DR- 
STOP 


(CRT) 

Deselect PORT 

FWD, AFT 

LATCHES 

e ITEM 11 EXEC 
(no *) 

e ITEM 12 EXEC 
(no *) 


Close STBD 
DOOR until just 
before contact with 
PORT DOOR 


(CRT) 

Select STBD 

DOOR 

e ITEM 10 EXEC 
(*) 

(CRT, R13L) 

e PL BAY DR- 
CL 

eVSTBD DOOR - 
blank, ‘RDY’ 

e PL BAY DR- 
STOP 


(CRT) 

Deselect STBD 

DOOR 

e ITEM 10 EXEC 
(no *) 


e\C/L LATCH 
EXTENDED 
GUIDE ROLLER 
TRAJECTORY 
NO-GO 
DIAGRAM, 
fig. 9-3 


NO-GO for PLBD 
closing ? 


| 8 | Open STBD 
DOOR 2-3 stripes 


Select STBD 

DOOR 

e ITEM 10 EXEC 
(*) 

(CRT, R13L) 

e PL BAY DR- 
OP (~25 sec) 
eVSTBD DOOR - 
‘RDY’, blank 
• PL BAY DR- 

STOP 


(CRT) 

Deselect STBD DR 

e ITEM 10 EXEC 
(no *) 
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3 | Open PORT 
BLKHDs to ‘OP’ 


(CRT) 

Select PORT FWD, 

AFT LATCHES 

e ITEM 11 EXEC 

e ITEM 12 EXEC 
(*) 

(CRT, R13L) 

e PL BAY DR- 
OP 

e PORT FWD, 
AFT LATCHES 
(two) — blank, 
‘OP’ (~41 sec) 

e PL BAY DR- 
STOP 


(CRT) 

Deselect PORT 

FWD, AFT 

LATCHES 

e ITEM 11 EXEC 
(no *) 

e ITEM 12 EXEC 
(no *) 


DOOR until just 
before contact with 
PORT DOOR 


(CRT) 

Select STBD 

DOOR 

e ITEM 10 EXEC 
(*) 

(CRT, R13L) 

e PL BAY DR- 
CL 

eVSTBD DOOR - 
blank 

e PL BAY DR- 
STOP 


(CRT) 

Deselect STBD 

DOOR 

e ITEM 10 EXEC 
(no *) 

eVC/L LATCH 
EXTENDED 
GUIDE ROLLER 
TRAJECTORY 
NO-GO 
DIAGRAM, 
fig. 9-3 

NO-GO for PLBD 

closing ? 


Depending on 
the position of the 
port door, STBD 
DOOR may show 
'RDY' instead of 
blank 


Allows 
LATCHES to 
unlatch partially 
while remaining 
captured 
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Open STBD 
DOOR 2-3 stripes 


(CRT) 

Select STBD 

DOOR 

e ITEM 10 EXEC 
(*) 

(CRT, R13L) 

e PL BAY DR- 
OP (~25 sec) 
“Ү5ТВр DOOR - 

blank 
e PL BAY DR- 
STOP 


(CRT) 

Deselect STBD 

DOOR 

e ITEM 10 EXEC 
(no *) 


Open PORT 
DOOR slightly to 
eliminate overlap. 
Do not move past 
‘RDY’ position 


(CRT) 

Select PORT 

DOOR 

e ITEM 13 EXEC 
(*) 

(CRT, R13L) 

e PL BAY DR- 
OP (as reqd) 
“ҮРОКТ DOOR - 

‘RDY’ 
e PL BAY DR- 
STOP 


(CRT) 

Deselect PORT 

DOOR 

e ITEM 13 EXEC 
(no *) 
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DOOR until just 
before contact is 
made with PORT 
DOOR 


(CRT) 

Select STBD 

DOOR 

e ITEM 10 EXEC 
(*) 

(CRT, R13L) 

e PL BAY DR- 
CL 

eVSTBD DOOR - 
blank 

e PL BAY DR- 
STOP 


(CRT) 

Deselect STBD 

DOOR 

e ITEM 10 EXEC 
(no *) 


«УСА. LATCH 
EXTENDED 
GUIDE ROLLER 
TRAJECTORY 
NO-GO 
DIAGRAM, 
fig. 9-3 


NO-GO for PLBD 
closing ? 


e Repeat blocks 


reqd to eliminate 
overlap 


LATCHES visually 
for LATCH capture 
using C/L LATCH 
EXTENDED GUIDE 
ROLLER 
TRAJECTORY 
NO-GO DIAGRAM, 
fig. 9-3 


e Extended guide 
rollers for 
CENTER 
LATCHES 3, 5, 
7, 12 are below 
point B 

eVCENTER 
LATCHES for 
excessive gap. 
LATCH Guide 
Roller must be 
above Passive 
Stop 


Partially close 
individual LATCH 
Gangs that pass 
checks 


(CRT) 

e Select single 
CENTER LATCH 
Gang (as reqd) 


(CRT, R13L) 

e PL BAY DR- 
CL (25 sec) 

eVCENTER 
LATCHES — 
blank 

e PL BAY DR- 
STOP 


(CRT) 

e Deselect single 
CENTER LATCH 
Gang (as reqd) 


Repeat for all 
CENTER LATCH 
Gangs that pass 
checks 


CAUTION 


Do not close FWD, 
AFT LATCHES if 
PORT(STBD) 
DOOR not ‘RDY’ to 
prevent DOOR 
closing onto the 
latches 
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Partially close 
PORT LATCHES 


(CRT) 

If not already ‘CL’ 
select PORT 
DOOR 

e ITEM 13 EXEC 


Select PORT FWD, 

AFT LATCHES 

e ITEM 11 EXEC 
(*) 

e ITEM 12 EXEC 
(*) 

(CRT, R13L) 

e PL BAY DR- 
CL (~31 sec) 

e PORT DOOR - 
'CL' 

eNPORT FWD, AFT 
LATCHES - 
blank 

* PL BAY DR- 
STOP 


(CRT) 

Deselect PORT 

FWD, AFT 

LATCHES 

* ITEM 11 EXEC 
(no *) 

* ITEM 12 EXEC 
(no *) 

If reqd, deselect 

PORT DOOR 

e ITEM 13 EXEC 
(no *) 


Depending on 
the position of the 
port door, STBD 
DOOR may show 
'RDY' instead of 
blank 


Allows 
LATCHES to latch 
partially 


©) The latch 


hangers on 
CENTER LATCHES 
3, 5, 7, 9, and 12 
are the only ones 
that have stripes. 
The stripes on 9 
may not be visible 
due to obstruction 
by the passive 
shear roller 
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Ө 


Partially Close 
STBD LATCHES, 
DOOR 


(CRT) 

If not already ‘CL’ 
select STBD DOOR 
e ITEM 10 EXEC 
Select STBD FWD, 
AFT LATCHES 

e ITEM 8 EXEC (*) 
e ITEM 9 EXEC (*) 


(CRT) 

e PL BAY DR- 
CL (31 sec) 

eVSTBD DOOR - 
CL’ 

eVSTBD FWD, AFT 
LATCHES - 
blank 

e PL BAY DR- 
STOP 


(CRT) 

Deselect STBD 

FWD,AFT 

LATCHES 

e ITEM 8 EXEC 
(no *) 

e ITEM 9 EXEC 
(no *) 

If reqd, deselect 

STBD DOOR 

* ITEM 10 EXEC 
(no *) 
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\CENTER 


LATCHES visually 
for LATCH capture 
using C/L LATCH 
EXTENDED GUIDE 
ROLLER 
TRAJECTORY 
NO-GO DIAGRAM, 
fig. 9-3 


e Extended guide 
rollers for 
CENTER 
LATCHES 3, 5, 
7, 12 are below 
point B 

eVCENTER 
LATCHES for 
excessive gap. 
LATCH Guide 
Roller must be 
above Passive 
Stop 


Partially close 
individual LATCH 
Gangs, not 
previously closed, 
that pass checks: 


(CRT) 

e Select single 
CENTER LATCH 
Gang (as reqd) 


(CRT, R13L) 

e PL BAY DR- 
CL (25 sec) 

eVCENTER 
LATCHES — 
blank 

e PL BAY DR- 
STOP 


(CRT) 

e Deselect single 
CENTER LATCH 
Gang (as reqd) 


Repeat for all 
CENTER LATCH 
Gangs that pass 
checks 


closure of PORT 
FWD, AFT 
LATCHES, DOOR 


(CRT) 

If not already ‘CL’ 

select PORT 

DOOR 

e ITEM 13 EXEC 

Select PORT FWD, 

AFT LATCHES 

e ITEM 11 EXEC 
(*) 

e ITEM 12 EXEC 
(*) 

(CRT, R13L) 

e PL BAY DR- 
CL (~29 sec) 
eVPORT DOOR - 

сі’ 

«ҮРОКТ FWD, AFT 
LATCHES — 
“С 

e PL BAY DR- 
STOP 


(CRT) 

Deselect PORT 

FWD,AFT 

LATCHES 

e ITEM 11 EXEC 
(no*) 

e ITEM 12 EXEC 
(no *) 

If reqd, deselect 

PORT DOOR 

e ITEM 13 EXEC 
(no *) 
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Complete 


closure of STBD 
FWD, AFT 
LATCHES, DOOR 


(CRT) 

If not already ‘CL’ 
select STBD DOOR 
e ITEM 10 EXEC 
Select STBD FWD, 
AFT LATCHES 

e ITEM 8 EXEC (*) 
e ITEM 9 EXEC (*) 


(CRT, R13L) 

e PL BAY DR- 
CL (~29 sec) 

e /STBD DOOR - 
С? 

eNSTBD FWD, AFT 
LATCHES - 
'CL' 

e PL BAY DR- 
STOP 


(CRT) 

Deselect STBD 

FWD,AFT 

LATCHES 

e ITEM 8 EXEC 
(no*) 

e ITEM 9 EXEC 
(no *) 

If reqd, deselect 

STBD DOOR 

e ITEM 10 EXEC 
(no *) 


Allows 
LATCHES to latch 
partially 


@ The latch 


hangers on 
CENTER LATCHES 
3, 5, 7, 9, and 12 
are the only ones 
that have stripes. 
The stripes on 9 
may not be visible 
due to obstruction 
by the passive 
shear roller 
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Complete 
CENTER LATCH 
closure in the 
following order: 
1-4 (ITEM 6) 
13-16 (ITEM 7) 
5-8 (ITEM 4) 
9-12 (ITEM 5) 


(CRT) 

e Select single 
CENTER LATCH 
Gang 


(R13L) 

• PL BAY DR- 
CL (~15 sec for 
partially closed, 
~40 sec for open 
LATCH) 

PL BAY DR - 
STOP 


(CRT) 

e Deselect single 
CENTER LATCH 
Gang 


Repeat for all 
remaining 
CENTER LATCH 
Gangs 
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(CRT) 

“ AC POWER 
OFF - ITEM 2 
EXEC (*) 


(R13L) 
e PL BAY DR SYS 
2 — DSBL 
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NO. 1 LATCH AREA TO CHECK FOR EXCESSIVE GAP 


LATCH GUIDE ROLLER 


STRIKER PLATE 


PASSIVE STOP 


EXTENDED 


GUIDE ROLLERS LATCH HOOK 


VIEW OF NO. 1 C/L LATCH FROM PORT AFT WINDOW 


NO-GO FOR PLBD 
CLOSING IF ABOVE 
THIS LINE 


3.0 
3.2 


25 20 15 10 0.5 HANGER 
2.8 


Figure 9-3.— C/L Latch Extended Guide Roller 
Trajectory NO-GO Diagram 
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PLBD CHECKOUT AFTER MDM CHANGEOUT 


R13L 1. NPL BAY DR - STOP 
\PL BAY DR SYS (two) - DSBL 
САТА 2. SM, OPS 202 PRO or [BFS, SM 63 PL BAY DOORS | 
VAC POWER OFF, ITEM 2 EXEC (*) 
ҮМАМ SEL (ten) — (no *) 
\PBD SW BYPASS, ITEM 14 EXEC (no *) 
VOP/CL STATUS (ten) — OP 


NOTE 
Perform remaining steps during AOS only 


3. Select CENTER LATCHES 5-8, 9-12, 1-4, 13-16 — ITEM 4, 5, 6, 7 EXEC (*) 
R13L 4. PL BAY DR — CL 
On MCC GO: 
PL BAY DR - STOP 


CRT4 5. Deselect CENTER LATCHES 5-8, 9-12, 1-4, 13-16 — ITEM 4, 5, 6, 7 EXEC (no *) 
6. Select STBD FWD, АЕТ LATCHES & DOOR - ITEM 8, 9, 10 EXEC (*) 
R13L 7. PL BAY DR — CL 
On MCC GO: 


PL BAY DR - STOP 
CRT4 8. Deselect STBD FWD, AFT LATCHES & DOOR - ITEM 8, 9, 10 EXEC (no *) 
9. Select PORT FWD, AFT LATCHES & DOOR - ITEM 11, 12, 13 EXEC (*) 
R13L 10. PL BAY DR — CL 
On MCC GO: 
PL BAY DR - STOP 
CRT4 11. Deselect PORT FWD, AFT LATCHES & DOOR - ITEM 11, 12, 13 EXEC (no *) 


CAUTION 
Driving PLBD mechanisms out of sequence may 
create a condition that could prevent PLBD closure 


* If any OP/CL STATUS changes or any РЕВО * 
* mechanism is observed to be moving: * 
R13L * PL BAY DR SYS (two) — DSBL * 


CRT4 12. AC POWER ON - ITEM 1 EXEC (*) 
R13L 13. PL BAY DR SYS (two) – ENA 
On MCC GO: 
PL BAY DR SYS (two) — DSBL 
CRT4 14. AC POWER OFF - ITEM 2 EXEC (*) 
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CONTINGENCY KU-BD ANT DIRECT STOW 


R13L 
A1U 


R13L 
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CAUTION 
VMCC to verify Gimbals are locked 
before applying this procedure 


Config CCTVs to monitor KU Ant motion 
Point CCTV as reqd 
Record all motion on VTR 


VPL BAY MECH PWR SYS (two) — OFF 
KU BD PWR - OFF 
CNTL — PNL 
ANT — GND 


CAUTION 
Ku Ant switch must be in GND position prior 


to use of Direct Stow sw to prevent 
phase-to-phase short of STO/DPY mtrs 


KU ANT DIRECT STO - ON 
PL BAY MECH PWR SYS (two) — ON 
УКО ANT tb — bp 


When KU ANT tb — STO (-23-46 sec), 
KU ANT DIRECT STO - OFF 
PL BAY MECH PWR SYS (two) — OFF 


VKU-BD is within STO envelope 
NOTE 


KU-BD CCTV overlay is located in 
Middeck Transparency Kit 
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PLBD CL MICROSW FAILURE WORKAROUND 


NOTE 


This procedure regains door close capability for door-closed microsw failed-on (closed) (Mtr 1 or Mtr 2 
inhibited from running). Procedure will not work for opening or closing latches, or opening doors 


Check config 


SM (BFS SM 63) PL BAY DOORS 
«ҮАС POWER ON - (*) 

«AUTO MODE SEL - (no *) 
«MAN SEL (ten) – (no *) 


(R13L) 
«PL BAY DR SYS (two) — ENA 
. VDR - STOP 


Aff DOOR: 
STBD 


PORT 


Disable pwr to microsw failed in closed 
state 


TO ENABLE: 

MTR 1 

(FWD 'C' MICRO-SW 

STAT - 4) 

(MA73C:B) 

e MCA LOGIC MNB 
MID 4 — OFF 


(CRT) 

eVPORT DOOR FWD 
“С” MICRO-SW 
STAT - ‘0’ 


MTR2 
(AFT 'C' MICRO-SW 


(MA73C:A) 
“ MCA LOGIC MNA 
MID 1 — OFF 


e YPORT DOOR АЕТ 
'C' MICRO-SW 
STAT - ‘0’ 


6 | Close PORT DOOR 


(CRT) 
Select PORT DOOR 
* ITEM 13 EXEC (*) 


(R13L) 
e PL BAY DR - CL 


(CRT) 

eY'OP/CL', ‘MICRO-SW STAT’ columns 

After PORT DOOR ‘RDY’ and one DOOR ‘C’ = 
‘1’, or ~126 sec: 

(R13L) 

e PL BAY DR – STOP 


(CRT) 
Deselect PORT DOOR 
e ITEM 13 EXEC (no *) 


| в | Reenable MCA LOGIC pwr 


MTR 1 MTR 2 

(MA73C:B) (MA73C:A) 

“ MCALOGIC MNB |» MCA LOGIC MNA 
MID 4 — ON MID 1 — ON 
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e Close,latch 
PORT DOOR in 
MANUAL mode 


Disable pwr to microsw failed in closed 
state 
TO ENABLE: 


MTR 1 
(FWD ‘C’ MICRO-SW 


MTR2 
(AFT ‘C’ MICRO-SW 


e MCA LOGIC MNB 
MID 2 — OFF 


e MCA LOGIC MNC 
MID 4 — OFF 


e YSTBD DOOR АЕТ 
'C' MICRO-SW 
STAT - 0 


eYSTBD DOOR FWD 
'C' MICRO-SW 
STAT - 0 


7 |PLBD fit check 


(CRT) 
Select STBD DOOR 
* ITEM 10 EXEC (*) 


(R13L) 
“РІ BAY DR- CL 


When STBD DOOR as close as possible to 

PORT DOOR before contact: 

(R13L) 

e PL BAY DR - STOP 

e Determine C/L Latch Clearance on СЛ. 
LATCH EXTENDED GUIDE ROLLER 
TRAJECTORY NO-GO DIAGRAM, MECH 
SSR-3, fig. 9-3: 


GO NO-GO 
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To enable mtr 
1, this step also 
disables pwr to: 
PORT FWD BLKHD 
MTR2 
STBD DOOR 
MTR2 
STBD FWD BLKHD 
MTR2 


To enable mtr 
2, this step also 
disables pwr to: 
PORT FWD BLKHD 
MTR 1 
STBD DOOR 
MTR 1 
STBD FWD BLKHD 
MTR 1 
C/L 9-12 MTR 1 


To enable mtr 
1, this step also 
disables pwr to: 
PORT DOOR 
MTR2 
STBD AFT BLKHD 
MTR2 
C/L 13-16 MTR 2 


To enable mtr 

2, this step also 
disables pwr to: 
PORT DOOR 

MTR 1 
STBD AFT BLKHD 

MTR 1 
СЛ. 9-12 MTR 2 
C/L 13-16 MTR 1 
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Close STBD DOOR 


(R13L) 
e PL BAY DR - CL 


(CRT) 

eY'OP/CL', ‘MICRO-SW STAT’ columns 

After STBD DOOR ‘RDY’ and one DOOR ‘C’ = 
‘1’, or ~6 sec: 

(R13L) 

e PL BAY DR - STOP 


(CRT) 
Deselect STBD DOOR 
e ITEM 10 EXEC (no *) 


MTR 1 MTR 2 

(MA73C:A) (MA73C:B) 

e MCALOGIC ММВ |e MCA LOGIC MNC 
MID 2 — ON MID 4 — ON 


e Continue normal 
PLBD ops 


12 | Does wave-off |NO Simultaneous door closure 


ili ist ? 
capability exist e Perform SIMULTANEOUS PLBD CL, 
MECH SSR-3 


MTR 1 MTR 2 

(MA73C:A) (MA73C:B) 

e MCALOGIC ММВ |» MCA LOGIC MNC 
MID 2 — ON MID 4 — ON 


e Continue normal 
PLBD ops 
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KU-BAND ANTENNA DPY/STO MICROSW FAILURE 


NOTE 


This procedure regains capability to deploy or stow antenna if 


(DPY/STO) microsw(s) is (are) failed on, inhibiting 
deploy/stow mtr ops 


Disable pwr to microsw(s) inhibiting 
DPY/STO mtr(s) drive capability 


Mtr 1 Microsw Disable 
(MA73C:A) 
e MCA LOGIC MNC MID 2 — OFF 


Mtr 2 Microsw Disable 
(MA73C:B) 
е MCA LOGIC MNB MID 4 - OFF 


2 | Deploy/Stow requirement 


Deploy 


4 | Disable requirement: 
Mtr 1 or 2 Microsw Disable 
Mtr 1 and 2 Microsw Disable 


Config for stow 


(R13L) 
«PL BAY MECH PWR SYS (two) — OFF 


(A1U) 
«КО BD PWR – ON 
š MODE - RDR PASSIVE 
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Logic pwr does 
not inhibit mtr drive 
capability if pwrd off 


(2) Inhibiting logic 
pwr to both mtr 
microswitches 
inhibits pwr for 
Boom Stow Enable 11 
signals. KU ANT 
DIRECT STOW sw 
must be used to 
stow deployed assy 


• Perform KU-BD ANT DEPLOY 
(ORB OPS, COMM/INST) 


e Perform KU-BD ANT STOW 
(ORB OPS, COMM/INST) 


Reenable pwr 


For Mtr 1 Microsw Enable 
(MA73C:A) 
е MCA LOGIC MNC MID 2 – ON 


For Mtr 2 Microsw Enable 
(MA73C:B) 
е MCA LOGIC MNB MID 4 – ON 
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(2) Inhibiting logic 
pwr to both mtr 
microswitches 
P inhibits pwr for Boom 
| 8 [Lock Gimbals Stow Enable II 


• DAP: VERN(FREE) ae 5% 


(A1U) must be used to stow 
e SLEW RATE - as reqd deployed assy 


° ELEV - as reqd 
(3) ково ссту 


(А2) overlay is located 
e R/EL ind: -27.0 (+ 1°) in Middeck 
(А10) Transparency Kit 


e SLEW AZM - as reqd 


(A2) 
* R/AZM ind: -123.0 (+ 1°) 


(R13L) 
“ KU ANT - STOW 


CAUTION 


KU ANT sw must remain in STOW until after 
KU BD PWR sw is in OFF 


After 50 sec: 

(A2) 

eVR/EL ind: -29.0 (+ 1°) 
eVR/AZM ind: -125.0 (+ 1°) 


(A1U) 
e KU BD PWR - OFF 
° CNTL-PNL 


(R14C) 
“ cb MNB KU ELEC - op 
° MNC KU SIG PROC - op 


(R13L) 
e KU ANT - GND 


e DAP: as reqd 
10 | Stow deployed assy 


(R13L) 

e KU ANT DIRECT STO - ON 

e PL BAY MECH PWR SYS (two) - ON 
After 23 sec max: 

e PL BAY MECH PWR SYS (two) — OFF 
e KU ANT DIRECT STO - OFF 


e YKU-BD deployed assy is within GO FOR 
PLBD CLOSURE envelope 


1 | Reenable pwr 


For Mtr 1 Microsw Enable 
(MA73C:A) 
е MCA LOGIC MNC MID 2 – ON 


For Mtr 2 Microsw Enable 
(MA73C:B) 
е MCA LOGIC MNB MID 4 – ON 
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RAD DPY/STO MICROSW FAILURE WORKAROUND 


NOTE ©) Drive Times 


This procedure regains radiator panel deploy or stow capability if DPY/STO Dual Motor 
microsw(s) is (are) failed on, inhibiting deploy/stow motor ops. This procedure Lat — 30 sec 


accommodates PORT(STBD) and/or dual panel ops Panel ве 
Single Motor 
Lat — 60 sec 
Lp | Panel — 100 sec 
\ 


VW 


To preclude failures 
causing inadvertent 
MPM cycling, the 
RMS (if flown) must 
be cradled if PORT 
RAD deploy ops are 
required. This 
procedure assumes 
that the RMS is 
cradled 


For either a 
dual microsw or 
microsw/motor 
failure, failed panel 
will be inhibited from 
driving 


PORT(STBD) RAD 
panel ops reqd ? 


PORT(STED) Disable STBD(PORT) RAD latches and 
panel 
Dual Panel Disable STBD Disable PORT 


(MA73C:C,D) (MA73C:C,D) 
cb MCA PWR cb MCA PWR 

e AC1 ЗФ MID 3-ор | e AC1 3 MID 1 — op 
e AC2 3 MID 2 — op | e AC2 30 MID 4 — op 
* AC3 30 MID 2 — op |» AC3 30 MID 4 — op 


Drive operation reqd 
STOW 


Ө 
[a [een _ 


(R13L) 

eVRAD LAT CNTL SYS (two) - OFF 

° VCNTL SYS (two) — OFF 

e PL BAY MECH PWR SYS (two) — ON 

е RAD LAT CNTL SYS (two) — REL (vtb-bp, 
~30 sec REL) 

e RAD LAT CNTL SYS (two) - OFF 


Are deploy ops reqd for nominal RAD [5 ? 
5 | Deploy nominal RAD panel 


(R13L) 

е RAD CNTL SYS (two) — DPY (vtb-bp, 
~50 sec DPY) 

e RAD CNTL SYS (two) – OFF 
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Drive Times 


(Dual Motor) 
Lat — 30 sec 


' 2 I Panel — 50 sec 
Ей Disable pwr to failed-on microsw(s) (Single Motor) 
PORT STBD Lat — 60 sec 
(MA73C:A) (MA73C:B) гапе = 100 sec 
Motor 1 Microsw Motor 1 Microsw (3) Only nominal 
Disable Disable RAD panel tb will be 
e MCALOGIC ММС |» MCA LOGIC MNC 


operational. MCC 
MID 2 — OFF MID 4 - OFF verification of AC bus 
(MA73C:B) (MA73C:B) slip currents will 


Motor 2 Microsw Motor 2 Microsw verify mechanism 
Disable Disable end-of-travel 
e MCALOGIC MNA |» MCALOGIC ММА ©) For dual 
MID 3 - OFF MID 1 — OFF : : 

microsw failure 
expect dual motor 

DPY RAD ' у drive time. For 

panel with failed-on microsw and motor 
microsw(s) failure expect single 
motor drive time 

Ne ee Go: (drive for 100 sec) 

e RAD CNTL SYS (two) - DPY 

e RAD CNTL SYS (two) — OFF (after 50 sec 

max) 

e Visually verify RAD panel is deployed 

«ҮМСС to confirm RAD panel is deployed 

e PL BAY MECH PWR SYS (two) — OFF 


E Enable pwr to failed-on microsw(s) 
PORT STBD 


(MA73C:A) (MA73C:B) 

Motor 1 Microsw Motor 1 Microsw 

Enable Enable 

e MCALOGIC ММС |» MCA LOGIC ММС 
MID 2— ON MID 4 — ON 


(MA73C:B) (MA73C:B) 

Motor 2 Microsw Motor 2 Microsw 

Enable Enable 

е MCALOGIC ММА |» MCA LOGIC ММА 
MID 3 — ON MID 1 -— ON 


| 9 | Enable STBD(PORT) RAD sys (if read) 
Enable STBD Enable PORT 


(MA73C:C,D) (MA73C:C,D) 
cb MCA PWR cb MCA PWR 


e AC1 30 MID З – cl 
e AC2 ЗФ MID 2-сі 
е AC3 30 MID 2-сі 
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e AC1 30 MID 1-сі 
е AC2 ЗФ MID 4 – cl 
е AC3 30 MID 4 - cl 
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Drive Times 


(Dual Motor) 


Is nominal RAD panel required to be ES Stow nominal RAD panel Ет 226 
2 anel — 50 sec 
S (R13) (Single Motor) 


m NO e RAD LAT CNTL SYS (two) - OFF Lat — 60 sec 
EJ ° ҮСМТІ SYS (two) - OFF Panel — 100 sec 
• PL BAY MECH PWR SYS (two) - ON 


- On MCC GO: (2) For either a 
Disable pwr to failed-on microsw(s) e RAD CNTL SYS (two) — STO (\tb-bp, dual microsw or 
PORT STBD ~50 sec STO) microsw/motor 


(MA73C:A) (MA73C:B) e RAD CNTL SYS (two) — OFF failure, failed panel 
Motor 1 Microsw Motor 1 Microsw Will ре inhipited ror 
Disable Disable driving 
“ MCALOGIC MNC |» MCA LOGIC MNC ©) For dual 

MID 2 — OFF MID 4 — OFF microsw failure, 


(MA73C:B) (MA73C:B) expect dual motor 
Motor 2 Microsw Motor 2 Microsw drive time. For 


Disable Disable microsw and motor 
e MCALOGIC ММА |» MCA LOGIC ММА failure, expect single 


MID 3 — OFF MID 1 — OFF motor drive time 


(4)(5) (drive for 100 sec) 


G) RAD panel tb is 


Stow RAD panel with failed-on 
not operational. 


microsw(s) 


(R13L) 


«RAD LAT CNTL SYS (two) - OFF 


MCC verification of 
AC bus slip currents 
will verify mechanism 


° NCNTL SYS (two) - OFF end-of-travel 
«ҮРІ. BAY MECH PWR SYS (two) — ON 
On MCC GO: 
e RAD CNTL SYS (two) - STO 
e RAD CNTL SYS (two) — OFF (after 50 sec 
max) 
e Visually verify panel is stowed (compare to 
fixed panel) 
«ҮМСС to confirm panel is stowed 


Enable pwr to failed-on microsw(s) 
PORT STBD 


(MA73C:A) (MA73C:B) 

Motor 1 Microsw Motor 1 Microsw 

Enable Enable 

e MCALOGIC ММС |» MCA LOGIC MNC 
MID 2— ON MID 4 — ON 


(MA73C:B) (MA73C:B) 

Motor 2 Microsw Motor 2 Microsw 

Enable Enable 

e MCALOGIC ММА |» MCA LOGIC ММА 
MID 3 — ON MID 1 — ON 


Latch RAD latches 


(R13L) 

e RAD LAT СТІ. SYS (two) – LAT (vtb-bp, 
7—30 sec LAT) 

e RAD LAT CNTL SYS (two) - OFF 

e PL BAY MECH PWR SYS (two) - OFF 


Enable STBD(PORT) RAD sys (read 
only if PORT(STBD) ops performed) 


Enable STBD Enable PORT 


(MA73C:C,D) (MA73C:C,D) 
cb MCA PWR cb MCA PWR 
e AC130 MID3-cd |e AC13®MID1-—cl 
e AC230 MID2-c |» AC230 MID 4 dl 
e AC330 MID2-cl | e AC330 MID 4-с 
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RES SCHEMA TIO ысымен онына адал аыр ЕЕН КЕЕ Раа 


10.1 RCS JET/DLMA/PWR 
10.1a ‘L(R,F) RCS (L,U,D,R,A,F) JET’, ‘F(L,R) RCS TK P”, 


TFibR)RGS LEAK нуды suu a tees tene өара акне aaa ats 
10:10 RM ОСМА МАМЕ а дада as Some SR А 
10:16 . ROS PWR FAID oet re d buo eite detect i ith oet s 


10.2 RCS VLV MISCOMP 


10:28 PROS VIEW ID — DD е ЫНЫРЫК Ete AS 
10.2b tb AND sw POSITION DISAGREE................................. 


10.3 RCS PRPLT THERM/SYS 


10.38. 5989 PRPET TARM RGS i ННН nis 
10:30623 RES SYSTEM F(L, Ry) «eoe nent rte e rnt per 


RCS SSR 


RCS SSR-1 RCS MIXED XFEED MEM READ/WRITE ........................... 
SSR-2: "HOT FIRE RS... ы ree gen ieii nda tad 
SSR-3 AFT RCS MANF/LEG PRESS, READ/WRITE..................... 
SSR-4 STAGED, МАМЕ КЕРКЕЅЅ................................................ 
SSR-5 LEAKING RCS PRPLT/He ВОКМ........................................ 


The following Fault Msgs have no corresponding MAL procedures in this book: 
ET SEP AUTO (INH,MAN) 
F(L,R) RCS PVT 
F(L,R) RCS He P 
G23 OMS/RCS QTY 
RCS XFEED L(R) 
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RCS 


10 


RCS 


10 


This Page Intentionally Blank 
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09/24/08 


FWD RCS 


He TK P 
ый ІР| He TK P 


[GNC 23 RCS | | [BFS, GNC SYS SUMM 2 


AFT RCS 


DUAL He 
REGS 


He TK P 
meter + 


RLF 
VLV 


TK P METER + 


GNC 23 RCS | + 
BFS SYS SUMM 2 


TKP 


GNC 23 RCS WANE 
+ | BFS SYS SUMM 2 b d 


ISOL 
3 


МАМЕ | МАМЕ 
P3 P4 


L R L R 
E Me D S P B 
1/2 3/4/5 F F F 
MANF MANF | MANF | MANF 
ISOL ISOL ISOL ISOL 
/М 
ML МАГ 
Y 
D XFEED 
A Е 3/4/5 
OMS 
XFEED 


jsc48027_016r2.cvx 


10-3 MAL/ALL/GEN J 


RCS JET/ 
DLMA/PWR 


-. 
e 
-— 


10.1а ‘L(R,F) RCS (L,U,D,R,A,F) JET’ 


= ‘F(L,R) RCS TK P’ 
uz 'F(L,R) RCS LEAK" 
> 
о & a 
O = To determine if 
xa multiple fail-off jets 
a From ORB PKT occurred, both Aft 
C/L, RCS JET pods 
FAIL (OFF) If L5L or R5R 
10.1 оа 
alled, vernier control 


available except 
during certain loaded 
PDRS ops 


GNC 23 RCS (3) VMCC for other 


e Deselect Jet if not params possibly lost 
auto deselected 


e Determine if 
multiple or single 
FAIL-OFFs: 


Multiple FAIL-OFF 
Single FAIL-OFF 


Wait for MCC 
call to proceed with 
Hot Fire test 


Proceeding with Hot |NO 


Fire test ? 151 or R5R 


PRCS 
e Continue nominal 
e Perform HOT ops 
FIRE RCS, RCS 
SSR-2 


e Goto LOSS OF 
VERNIERS (ORB 


vehicle response OUTPUT CARD 

obtained ? FAILURE OR JET 
DRIVER FAILURE 
OR JET 


Pc XDCR MECHANICAL 
FAILURE 
FAIL LOW OR Pc 
DISCRETE 
FAIL-OFF OR 
MDM INPUT 
PARAM FAILURE 
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From ORB РКТ, 
RCS JET FAIL 
(ON) 


(CRT) RCS 
OXID and FU 
МАМЕ Ps > 130 ? 


JET DRIVER 
FAILED-ON 
ELECTRICALLY 


From ORB PKT, 
RCS JET FAIL 
(LEAK) 


10.1a (Cont) 


PARAM FAIL HIGH 
OR JET DRIVER 
FAILED-ON 
ELECTRICALLY 


MDM INPUT 
PARAM FAIL HIGH 


Qtys diverge ? [YES JET LEAK 
FAILURE 


NO 


[25] 


e Deselect aff jets if 
not auto 
deselected or if 
Manf status not 
overridden to CL 


09/24/08 


Ens 


Do not fire 
deselected jets until 
MCC contacted or 
severe damage to 
jet may occur 


Multiple fail |NO 
leaks present ? 
YES 


Reprioritize, 


reset POD counter 


e Free drift 


GNC 23 RCS 


e DES INH once all 
leak jets 

e Reselect all 
deselected jets 

e Aff MANF VLVS 
OVRD - ITEM 
40(41,42,43) 
EXEC 


e If VERN ops, go 
to LOSS OF 
VERNIERS (ORB 
OPS, RCS) 


Open aff Manf 


(07,08) 

• FWD(AFT L,R) 
RCS MANF ISOL 
1(2,3,4) - OP 
(tb-OP), GPC 


If Manf 5, go to 
LOSS OF 
VERNIERS (ORB 
OPS, RCS) 


JET LEAK OR 
JET HTR FAILED 
OR INJECTOR 
TEMP PARAM 
LOST 


• Goto LOSS OF 
VERNIERS (ORB 
OPS, RCS) 
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Override to CL 
status aff Manf and 
all other Manfs 
which share same 
RJD 


GNC 23 RCS 


e RCS FWD 
(L,R)— ITEM 
1(2,3) EXEC (*) 

“ МАМЕ VLVS 
OVRD - ITEM 
40(41,42,43) 
EXEC 


GNC 23 RCS 

e Aff Jet - DES 
INH twice 
(reprioritize, reset 
RM) 


(014,015,016) 
• Aff Jet RJD 
DRIVER — OFF 


@ 


e Deselect Jet 


e Continue nominal 
ops 


(2) If L5L or R5R 
failed, vernier control 
available except 
during certain loaded 
PDRS ops 


(з) VMCC for other 


params possibly lost 


Fail-on 
protection lost for 
affected jet 


(5) MCC call based 
on jet injector temps 


MAL/ALL/GEN J 


10.1a (Cont) 


configured properly 
and no tb — bp ? 


e Associated 
MANF ISOL 
1(2,3,4,5)- CL 
(tb-CL) 


Any tb — bp ? 


NO YES 
10.2a| 1 ] RCS vlv 
11.2a| 1 | OMS vlv 


(5) 
PRCS 


position and tb selected ? 


disagree ? 
YES 


1025) 1 | RCS viv 
11.2b] 1 | OMS vlv 


YES 


All fail-offs on 
same Manf ? 


GNC 23 RCS 


Is ICNCT and XFD 
Line P (OX or FU) 


< 130 psia ? e Close aft PRCS 


Manf vivs 
e Return to Straight 
Feed 


e Leave Manf 
vivs — CL 

e Config vlv to 
pre-fail config 


e |f 3/4/5 Leg aff, 
establish Vernier 
Cntl 

• Aff МАМЕ 5 — OP 

e Reselect Vern if 
deselected 


«ҮМСС for 
manf/xfeed 
repress actions 
If manf and/or 
xfeed reqd for 
crew safety, 
repress one line 
ata time 
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ES ES | 36 | PRCS NO 
selected ? 
NO YES 


e Perform LOSS 
OF VERNIERS 
(ORB OPS, RCS) 


(CRT) 

e Monitor ARCS for 
subsequent 
fail-offs 


occur in the 
following Manf 
groups: 
L1, R1, L5 
or 
L2, R2 
or 
L3, R3, R5 
or 
L4, RA ? 


© 


e Perform LOSS 
OF VERNIERS 
(ORB OPS, 
RCS), NOSE 
AND TAIL CNTL 


(CRT) 

e Monitor FRCS 
for subsequent 
fail-offs 


NO All fail-offs оп |МО HELIUM 
Мапе F4 and F5 ? INGESTION 


YES 


MDM INPUT 
(OUTPUT) 
PARAMS FAIL, OR 
SIGNAL 
CONDITIONER 
CARD FAIL, OR 
RJD Pc 
DISCRETES 
LOST, OR RJD 
ELECTRICAL 
FAIL-OFF, OR 
RJD PWR 
FAILURE, OR BUS 
FAILURE 
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Reconfig DAP 


(з) VMCC for other 


params possibly lost 


Evacuated 
Manfs need to be 
repressed. VMCC 
for config and 
repress procedure 


(7) Both F4,F5 
commanded by FF3 
and return telemetry 
by DSC OF2 


MAL/ALL/GEN J 


(OUTPUT) 
PARAMS FAILED, 
OR RJD Pc 
DISCRETE LOST, 
OR RJD 
ELECTRICAL 
FAIL-OFF, OR 
RJD PWR FAIL, 
OR BUS FAIL 


affected Manifold 
status to CL 


GNC 23 RCS 


“ RCS FWD(L,R) 
ITEM 1(2,3) 
EXEC 

+ МАМЕ VLVS 
OVRD ITEM 40 
(41,42,43,44) 
EXEC 


(014,015,016) 
e Aff RUD 
DRIVER — OFF 


From ORB PKT, 
RCS TK P HIGH 


GNC 23 RCS 
d 


an 
SYS SUMM 2 


TK Ps agree ? 


GNC 23 RCS 


and 
(ОЗ) Meter TK P 


OR SIGNAL 
CONDITIONER 
FAILURE 


09/24/08 


10.1a (Cont) 


status all Manf in aff 
POD(s) 


GNC 23 RCS 


e If both AFT 
PODs affected, 
DAP: free drift 
RCS F(L,R) - 
ITEM 1(2,3) 
EXEC 
MANF VLV 
OVRD - ITEM 
40,41,42,43,44 
ЕХЕС 
If one AFT POD 
affected, perform 
PCNCT: ЦЕ) 
OMS ТО GOOD 
RCS POD (ORB 
PKT, RCS) 
(Leave aff RCS 
XFEEDs closed) 
Reconfig DAP for 
NOSE/TAIL OR 
TAIL ONLY 
CONTROL as 
appropriate 


«ҮМСС for Helium 
clearing 


RCS DUAL 


REG A(B) FAIL 


MDM INPUT 
OR SIGNAL 
CONDITIONER 
FAIL 


08(07) 

e FWD(AFT L,R) 
RCS He PRESS 
А(В)- OP 
(tb-OP) 


|57 | FU TKP- 


OX TK P > 20 psi ? 


e DAP: config for 


NORM jets 
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O8(07) 


FWD(AFT L,R) 
RCS He PRESS 
B(A) - OP 
(tb-OP) 

When aff RCS TK 
P « 300, He 
PRESS B(A) - 
GPC (tb-OP) 


(з) VMCC for other 


params possibly lost 


Vern jets can be 
used when FU TK 

P — OX TK P < 20 

psi 

(9) Hw caw 
remains 


TK P can be 
monitored using 


SYS SUMM 


or 
(ОЗ) Meter 


(1) Aff POD 
FU(OX) can be used 
for qty 


(2 ТКР сап опіу 
be monitored іп 


SYS SUMM 


MAL/ALL/GEN J 


10.1a (Cont) 


From ORB PKT, 
RCS TK P LOW 


Aff RCS 
GNC 23 RCS 


TK P agree with 


GNC SYS SUMM 2 


ТКР? 


(СКТ) OXID(FU) 
TK P increasing or 
back to normal ? 


09/24/08 


GNC 23 RCS 


and (ОЗ) Meter TK 
P agree ? 


OR SIGNAL 
CONDITIONER 
FAILURE 


| 69 | He REG A(B) 
FAILED CLOSED 


“ Go to l'ENCT 
L(R) OMS TO 
RCS (ORB PKT, 
RCS) 


OR SIGNAL 
CONDITIONER 
FAIL 


Override to CL 
status all FWD 
Manfs 


GNC 23 RCS 


e RCS FWD – 
ITEM 1 EXEC (*) 
MANF VLVS 
OVRD - ITEM 
40,41,42,43,44 
ЕХЕС 


Prior to deorbit 
burn, reselect 
FWD RCS 


• Go to LOSS OF 
VERNIERS (ORB 
OPS, RCS) 
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(з) VMCC for other 


params possibly lost 


(9) Hw caw 
remains 


(9 Use 
SYS SUMM 2 


or (ОЗ) meter TK P 
only 
(ОЗ) Meter 


RCS PVT for aff 
OX(FU) may be in 
error. Use aff pod 
FU(OX) for qty 


Prior to deorbit 
burn, reselect FWD 
RCS. Secure FWD 
RCS when TK 
P < 190 


Xfeed from good 


RCS prior to deorbit. 
Propellant with He 
blockage available 
until TK P < 190 psi if 
reqd 


MAL/ALL/GEN J 


From ORB РКТ, 
RCS LEAK ISOL 


75 | Config for 
Manf 5 check 


e Config free drift 

eVRCS SECURE 
(ORB PKT, 
RCS) complete 


If OMS/RCS 
l'CNCT when leak 
occurred 


09/24/08 


10.1a (Cont) 


L,R RCS 

«ҮТК ISOL (six) — 
CL (tb-CL) 

e MANF ISOL 
(ten) - CL 
(tb-CL) 

e XFEED 3/4/5 
(two) - CL 
(tb-CL) 

e MANF ISOL 5 
(two) - OP 
(tb-OP) 


GNC 23 RCS 


Manf 3 or 4 press 
decr ? 


LEAK SOURCE. 
VERNS LOST 


82 | Isolate Manf 5 


(07,08) 

e F(LR) RCS 
МАМЕ ISOL 5 – 
CL (tb-CL) 


L,R RCS 

«ҮТК ISOL 3/4/5 
А,В (two) — CL 
(tb-CL) 

e XFEED 3/4/5 
(two) — CL 
(tb-CL) 

“ МАМЕ ISOL 5 
(two) - OP 
(tb-OP) 


Leak source 
not located 


e Remain on PRCS 
e DAP: as reqd 
eVMCC 


салала аса аса аса, 
N WARNING N 


SS... es 


Repressing more 


than one manifold at 


a time when the 
manifolds are at low 
pressure may 
damage RCS 
propellant tank 
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«ҮЕМ/Г(АҒТ) RCS 
ISOL 3/4/5 — 
CL (tb-CL) 

e F(L,R) RCS 
МАМЕ ISOL 5- 
OP (tb-OP) 


Repress 


PRCS Manifolds 


(07,08) 

F(L,R) RCS 

eVXFEED 3/4/5 — 
CL (tb-CL) 
TK ISOL 3/4/5 
A,B (two) — OP 
(tb-OP) 
МАМЕ ISOL 3 – 
OP (tb-OP), GPC 

e Wait 2 sec 

• МАМЕ ISOL 4 – 
ОР (tb-OP), GPC 
Complete return 
to desired PRCS 
config 


«ҮМСС for DAP 
config 


MAL/ALL/GEN J 


From ORB РКТ, 
RM DLMA 
MANF 


If: 

OX and/or FU viv 
miscompare, 
propellant flow 
path cannot be 
verified open 


Nominal Config: 

(MA73C:A) 

MCA LOGIC 
ММА FWD 1 — ON 
MNB FWD 2- ON 
MNC FWD З – ON 


LOGIC GP 1/3 – 
ON 

AFT POD VLV 
LOGIC GP 1/2 – 
ON 

AFT POD VLV 
LOGIC GP 2/3 – 
ON 


09/24/08 


10.1b ‘RM ОСМА MANF' 


Was vlv in 


transition ? (08,07) 
More than one tb — 
bp or FRCS MANF 


21b — bp? 


MICROSW 
FAILURE 


(07,08) 

e Cycle aff viv 
several times in 
desired position 


GNC 23 RCS 


Did failure clear ? TRANSIENT 
MICROSW 
FAILURE OR 


STICKY VLV 
MICROSW 


FAILURE OR VLV 
FAILED 
INTERMEDIATE 


If Mant 5: 


e Perform LOSS 
OF VERNIERS 
(ORB OPS, RCS) 


(07,08) 
“ Aff RCS МАМЕ 
ISOL - СРС 


(CRT) 
eVMANF VLVS 
STAT -CL 
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If position 
discretes are 
intermediate, MANF 
ISOL STAT will be 
evaluated at each 
change of state. It 
may be necessary to 
repeat RCS МАМЕ 
VLVS OVRD later 


Prevent 
continuous pwr if 
microsw fails again 


9 
If previous vlv 


position was OP: 


GNC 23 RCS 


Override Manf 

status to OP 

e RCS МАМЕ 
VLVS OVRD - 
ITEM 40 
(41,42,43,44) 
EXEC 


(CRT) 

e MANF VLVS 
STAT agrees 
with vlv position 


(07,08) 
“ Aff RCS МАМЕ 
ISOL - GPC 


e MCC for further 
troubleshooting 


MAL/ALL/GEN J 


RCS PWR 
FAIL 


If loss of vlv logic 
pwr to: 

(07) 

AFT L, AFT R 
RCS MANF 
ISOL 1 

or 
ISOL 2 

or 
ISOL 3,4 

or 
ISOL 5 


Nominal Config: 
(MA73C:A) 
MCA LOGIC 
MNC FWD З – ON 
(MA73C:1) 
AFT POD VLV 
LOGIC GP 1/3 – 
ON 
LOGIC GP 1/2 – 
ON 
LOGIC GP 2/3 – 
ON 


09/24/08 


10.1c 


(O7) AFT L, 
AFT R RCS MANF 
ISOL 1 tb — bp ? 


AFT R RCS MANF 
ISOL 2 tb — bp ? 


(O7) AFT L, 
AFT R RCS MANF 
ISOL 3,4 tb — bp ? 


(O7) AFT L, 
AFT R RCS MANF 
ISOL 5 tb — bp 


‘RCS PWR FAIL’ 


FAILURE MNB/C 
POD AMC2 


FAILURE MNA/B 
POD AMC1 


FAILURE MNC/A 
POD AMC3 


FAILURE MNC 
ALC3 
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EPS 
SSR-147 


EPS 
SSR-146 


EPS 
SSR-148 


BUS LOSS 
MNB/C 
POD/AMC2 


BUS LOSS 
MNA/B 
POD/AMC1 


BUS LOSS 
MNC/A 
POD/AMC3 


“ Go to MNC ALC3 
(ORB PKT, EPS) 


If subsequent 
leak on affected 
manf: 


GNC 23 RCS 


ITEM 2(3) EXEC (as 
reqd). \Manf status: 
If OP, override to CL 
with ITEM 40-43. To 
isolate leak, close TK 
ISOL vlv. Affected 
RCS MANF ISOL vlv 
cannot be moved 
from current status 


Failure possibly 
caused by dual CNTL 
or dual APC bus 
failures or CNTL and 
APC bus failure 


Failure possibly 
caused by loss of 
MNC APC6 or MNC 
DA3 


MAL/ALL/GEN J 


RCS VLV 
MISCOMP 


-. 


0. 


N 


10.2a RCS МУ tb — bp 


10.1a 


38 
MEI 1025 2 | 
(08,07) 


More than one tb — bp or 
FRCS МАМЕ 2 tb — bp ? 


RCS VIv tb — bp 


If tb — bp: 
O8(07) 
FWD(AFT L,R) 

RCS 
He PRESS A(B) 


ТК ISOL 1/2 
TK ISOL 3/4/5 A(B) 10.2b| 5 
MANF ISOL 
а. 1(2,3,4,5) 
22 е 
= Оо 1/2(31415) (07,08) «ҮКС5 He Р B(A) viv GPC (tb-OP) 
RCS He PRESS 
On A(B) viv 
x = Nominal Confi 
І 10: 
(MA73C:A) А КАБ RCS TK ISOL • FWD RCS МАМЕ ISOL 1,2 (two) - CL 
MCA LOGIC 1/2 (tb-CL) 
10.2 MNA FWD 1 — ON 


MNB FWD 2 - ON 
MNC FWD 3 – ON 
(MA73C:1) 


(MA73C:H) 

cb AC1,AC2,AC3 
FWD RCS VLV 
ФА,ФВ,ФС 
(nine) — cl 

(MA73C:1) 

cb AC1,AC2,AC3 
AFT POD VLV GP 
1,2,3 ФА,ФВ,ФС 
(пїпе) — с! 

(К14:С) 

cb ММС МАМЕ ISOL 
L5,R5,F5 ENA 
(three) — cl 


09/24/08 


(08) 
FWD RCS TK ISOL 
3/4/5 


(O7) 
AFT L(R) RCS TK 
ISOL 1/2 


(O7) 
AFT L(R) RCS TK 
ISOL 3/4/5 A(B) 


(07,08) 
FWD(AFT L,R) 
RCS MANF ISOL 


(O7) 
AFT L(R) RCS 
XFEED 


* FWD RCS МАМЕ ISOL 3,4 (two) — CL 
(tb-CL) 
» FWD RCS МАМЕ ISOL 5 - CL (tb-CL) 
e Perform LOSS OF VERNIERS 
(ORB OPS, RCS) 


e Go to desired propellant feed config 
except: 


GNC 23 RCS 
е OVERRIDE AFF POD МАМЕ VLVS 


STATUS 1,2 - CL 
eVAff POD RCS ХЕР 1/2 – CL (tb-CL) 


• Return to RCS STRAIGHT FEED 
«УАН POD RCS ТК ISOL 3,4,5 B(A) — 
OP (tb-OP) 


GNC 23 RCS 


e Aff МАМЕ VLVS STATUS - CL 
“ If MANF 5, perform LOSS OF VERNIERS 
(ORB OPS, RCS) 


(C3) 
«DAP: FREE 


(O8) 
«OMS XFEED VLVS (four) — CL (tb-CL) 


(O7) 

«ҮКС5 XFEED VLVS (four) — CL (tb-CL) 
e Return to RCS straight feed 

e DAP: as reqd 


O7(O8) 
e Note aff sw position 
e Aff sw — GPC 


POTENTIAL MICROSW FAILURE. 
MCC FOR FAILURE DETERMINATION 
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Which combination 
of OMS and RCS 
vivs is tb — bp: 


(07) 
AFT L,R RCS 
MANF ISOL 5 
AFT L RCS 
He PRESS B 


(07) 

AFT L,R RCS 
He PRESS A 

(08) 

FWD RCS 
TK ISOL 3/4/5 
MANF ISOL 1 
He PRESS A 


(08) 

FWD RCS 
TK ISOL 3/4/5 
MANF ISOL 1 
He PRESS A 


(08) 

FWD RCS 
TK ISOL 3/4/5 
MANF ISOL 1 


(07) 
AFT L,R RCS 
He PRESS A 


10.2a (Cont) 


MNC ALC3 
BUS FAILURE 


ММА DA1 


BUS FAILURE 


ММА ЕРС1 
BUS FAILURE 


• Go to ММС ALC3 
(ORB PKT, EPS) 


“ Go to MNA DA1 
(ORB PKT, EPS) 


“ Go to ММА ЕРСІ 
(ORB РКТ, EPS) 


CNTL AB3 
BUS FAILURE 


ММА FMC1 
BUS FAILURE 


MNC АРС6 


BUS FAILURE 


“ Go to MNC APC6 
(ORB PKT, EPS) 


„ Go to CNTL AB3 
(ORB PKT, EPS) 


• Go to MNA FMC1 


(ORB PKT, EPS) 


©) Refer to BUS 
LOSS ID Table 
(ORB PKT, EPS) for 
bus loss verification. 
Proceed to BUS 
LOSS SSR if bus 
loss confirmed. For 
OMS/RCS function 
loss, refer to 
OMS/RCS 
operational Slide 
Rule for appropriate 
bus failure 


If none of the above 


combinations 
exists, continue to 
next block 


SM 67 ELECTRIC 
DC VOLT PCA AFT 
1=0 AND 

DC AMPS AFT 1-0 


DC VOLT PCA AFT 
1 =0 ONLY 


MNA APC4 
BUS FAILURE 


e Go to MNA APC4 
(ORB PKT, EPS) 


ММА ALC1 
BUS FAILURE 


• Go to MNA ALC1 
(ORB PKT, EPS) 
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10.2a (Cont) 


Which combination of 
OMS апа RCS vlvs is 
tb — bp: 


(07) 
AFT R RCS 
He PRESS B 
(08) 
FWD RCS 
He PRESS B 
MANF ISOL 2 


(08) 

FWD RCS 
He PRESS B 
MANF ISOL 2 


(08) 
FWD RCS 
MANF ISOL 2 


(07) 
AFT L RCS 
He PRESS B 
AFT L,R RCS 
MANF ISOL 5 
(08) 
FWD RCS 
TK ISOL 1/2 
MANF ISOL 3 
MANF ISOL 4 
MANF ISOL 5 


(08) 

FWD RCS 
TK ISOL 1/2 
MANF ISOL 4 
MANF ISOL 5 


(08) 

FWD RCS 
TK ISOL 1/2 
MANF ISOL 4 


(07) 
AFT L,R RCS 
TK ISOL 3/4/5 A 
XFEED 3/4/5 
MANF ISOL 2 
(08) 
L,R OMS 
TK ISOLA 
L OMS XFEED А 


(07) 

AFT L,R RCS 
MANF ISOL 1 
TK ISOL 3/4/5 B 

(08) 

L OMS XFEED B 


(07) 
AFT L,R RCS 
TK ISOL 1/2 
XFEED 1/2 
MANF ISOL 3 
MANF ISOL 4 
(08) 
R OMS XFEED A 
L,R OMS TK ISOL B 


e If none of the 
preceding combinations 
exists, troubleshoot 
affected vlvs separately 
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ММВ DA2 
BUS FAILURE 


ММВ FPC2 
BUS FAILURE 


SM 67 ELECTRIC 


Is CNTL BC3 ES CNTL BC3 
VOLTS «20? FAILURE 
NO 


MNC DA3 
BUS FAILURE 


MNC FPC3 
BUS FAILURE 


SM 67 ELECTRIC 


Is CNTL CA3 ES 
VOLTS < 20? 
POD/AMC 1 BUS 


FAILURE 


POD/AMC 2 BUS 
FAILURE 


POD/AMC 3 BUS 
FAILURE 


• Go to MNB DA2 
(ORB PKT, EPS) 


“ Go to MNB FPC2 
(ORB PKT, EPS) 


• Go to MNC БАЗ 
(ORB PKT, EPS) 


„ Go to MNC FPC3 
(ORB PKT, EPS) 


CNTL САЗ 
BUS FAILURE 


EPS 
SSR-146 


EPS 
SSR-147 


EPS 
SSR-148 


10-14 


©) Refer to BUS 
LOSS ID Table 
(ORB PKT, EPS) for 
bus loss verification. 
Proceed to BUS 
LOSS SSR if bus 
loss confirmed. For 
OMS/RCS function 
loss, refer to 
OMS/RCS 
operational Slide 
Rule for appropriate 
bus failure 


e Go to CNTL 
BC3 (ORB PKT, 
EPS) 


FAILURE OR 
MNB FMC2 
FAILURE 


«ҮМСС for failure 
determination 


e Go to CNTL 
CA3 (ORB PKT, 
EPS) 


MNC FMC3 
BUS FAILURE 


MAL/ALL/GEN J 


RCS Viv tb and 
sw Position 
Disagree 


Nominal Config: 

(MA73C:H) 

cb AC1,AC2,AC3 
FWD RCS VLV 
ФА,ФВ,ФС 
(nine) — cl 

(MA73C:1) 

cb AC1,AC2,AC3 
AFT POD VLV GP 
1,2,3 ФА,ФВ,ФС 
(nine) — cl 

(R14:C) 

cb MNC MANF 
ISOL L5, R5, F5 
ENA (three) — cl 


09/24/08 


10.2b RCS VLV tb AND sw POSITION 


DISAGREE 
10.1а[ 40 | 


(MA73C:H) 


cb AC1, AC2, 
AC3 FWD RCS 
VLV ФА,ФВ,ФС 
(nine) — cl 


(MA73C:1) 


cb AC1, AC2, 
AC3 AFT POD 
VLV GP 1,2,3 
ФА,ФВ,ФС 
(nine) — cl 


(R14:C) 


2 
tb 


cb MNC MANF 
ISOL L5,R5,F5 
ENA (three) — cl 


Aff viv 
— bp? 


NO 
М\у reconfig in 
progress ? 

YES 


SWITCH OR 
tb FAILURE 
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Ignore tb. Viv in 
commanded position 
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RCS PRPLT 
ТНЕКМ/5Ү5 


= 
° 
с 


RCS PRPLT 
ТНЕКМ/5Ү5 


= 
w 


S89 PRPLT 
THRM RCS 
f 


FWD RCS FU(OX) 


Nominal Config: 
(A14) 
RCS/OMS HTR 
FWD RCS - 

A AUTO 

(B AUTO) 


09/24/08 


10.3a 


THERMAL 
e Which temps are 
out-of-limits: 


NEITHER 
4 
O 


| 4 | TRANSIENT 
CONDITION 


‘S89 PRPLT THRM RCS’ 


and T2) or both OX TEMP XDCR 

(T1 and T2) incr or FAILURE. MDM 

decr ? OR DSC INPUT 
PARAM LOSS 


Switch to other 
htrs 


(A14) 
“ RCS/OMS HTR 
FWD RCS - B 

AUTO (A AUTO) 


(2) 
Hn Temps return 


to normal control 
range ? 


NO THERMAL/ 
ATTITUDE 
PROBLEM 


YES 


| 8 | HTRS А(В) 


FAILURE 
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Msg available in 
SM OPS 2 or 4 only 


С) Since FU and 
OX Htrs controlled by 
separate 
thermostats, both T1 
and T2 FU temps 
normally incr or decr 
together. Both T1 
and T2 OX temps 
normally incr or decr 
together 


(5) VMCC for other 
params possibly lost 
in same MDM or 
DSC Card 


(2) Htrs cycling 
high/low or 
intermittent xdcr 
failure. VMCC 


G) VMCC for 
additional thermal 
analysis, possible 
vehicle attitude 
change, or htr 
reconfig. Fwd RCS 
control can be 
resumed when temps 
return to normal 
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If: 

FWD RCS 
OXID(FU) PRPLT 
TKT 
< 50 degF 
> 90 degF 

or L,R RCS 
OXID(FU) PRPLT 
TKT 
< 50 degF 
> 100 degF 

or GNC SYS 
SUMM 2 
FWD(L,R) OXID 
(FU) TK P 
< 220 psi 
> 300 psi 


Nominal Config: 

08(07) 

FWD(AFT L, AFT R) 
RCS He PRESS 
А(В)- GPC 

(tb-OP) 
B(A) - CL 
(tb-CL) 

(A14) 

RCS/OMS HTR 
FWD RCS - 

A AUTO 
(B AUTO) 

RCS/OMS НТК L 
POD (two) — 

A AUTO(B AUTO) 
B OFF(A OFF) 

RCS/OMS HTRR 
POD (two) – 

A AUTO(B AUTO) 
B OFF(A OFF) 
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e RCS FWD(L,R) 
ITEM 1(2,3) 
EXEC (*) 

OXID(FU) 

‘PRPLT TK T 

out-of-limits ? 


“589 PRPLT THRM’ 
msg present for: 


NEITHER 


PRPLT TK T 
off-scale high or 
low ? 


NO 
Switch to other 
htr/thermostat ckt 
Which Pod failed: 
FWD RCS 


(A14) 

“ RCS/OMS HTR 
L(R) POD - A 
OFF(B OFF) 

“ RCS/OMS HTR 
L(R) POD - B 
AUTO(A AUTO) 


10.3b ‘G23 RCS SYSTEM F(L,R)' 


PRPLT TK T 
XDCR FAILURE; 
MDM OR DSC 
INPUT PARAM 
LOSS 


(A14) 
“ RCS/OMS HTR 
FWD RCS – 

B AUTO 
(A AUTO) 


Е Temp returns 


to normal ? 


YES 


THERMOSTAT 
CKT A(B) 
FAILURE 
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NO | 9 |oxID(FU) 


PRPLT TK T 
XDCR BIAS; OR 
BIAS FROM MDM 
OR DSC INPUT 
PARAM 


@ MCC can 
determine other 
params possibly lost 
in same MDM or 
DSC Card 


@ RCS PVT for 
affected OXID(FU) 
may be in error for 
failed or biased temp 
or press Xdcr 


MAL/ALL/GEN J 


10.3b (Cont) 


OXID(FU) TK P 


GNC 23 RCS 
а XDCR FAILURE; 


1 
nd 
OR MDM OR DSC 
ont S INPUT PARAM 
SUMM 2 LOSS 


TK Ps agree ? 


GNC SYS 
SUMM 2 


FWD(L,R) 
OXID(FU) TK P 
out-of-limits 
param: 


HIGH 
NEITHER 


FWD(LR) 
DUAL REG A(B) 
CREEP HIGH OR 
FAILED OP 


20 | TRANSIENT 
| 20| ЁШ 


CONDITION 21 | FU TK P-OX 
TK P > 20 psi ? 


e DAP: config for 
PRI jets 


09/24/08 


08(07) If aff 
RCS He PRESS 
A(B) tb — CL 


e FWD(AFT L, 
AFT R) RCS He 
PRESS А(В)- 
OP (tb-OP) 


O8(O7) Aff 
RCS He PRESS 
A(B) tb — bp ? 


16 | FWD(L,R) 
REG A(B) CREEP 
LOW OR FAILED 
CL 


FWD(L,R) He 

PRESS A(B) VLV ДЫ Use alternate 

FAILURE 9 

О8(О7) 

е FWD(AFT L, AFT 
R) RCS He 
PRESS А(В)- 
CL (tb-CL) 
FWD(AFT L, AFT 
R) RCS He 

Use alternate PRESS B(A) - 

Reg OP (tb-OP) then, 

OB(07) GPC (tb-OP) 


e FWD(AFT L, AFT 
R) RCS He 
PRESS A(B) - 
CL (tb-CL) 

e FWD(AFT L, AFT 
R) RCS He 
PRESS B(A) – 
OP (tb-OP) 


When FWD(L,R) 

OXID(FU) TK 

P« 300 

e FWD(AFT L, AFT 
R) RCS He 
PRESS B(A) – 
GPC (tb-OP) 
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@ MCC can 
determine other 
params possibly lost 
in same MDM or 
DSC Card 


@ RCS PVT for 
affected OXID(FU) 
may be in error for 
failed or biased temp 
or press Xdcr 


(з) OXID (FU) 


PRPLT TK P can be 
monitored on GNC 
23 RCS display or 
RCS/OMS Press 
meter (рп! ОЗ) 


Overpress 
protection lost 


(5) Transient Хасг 
bias or pressure 
surge 


Vern jets can be 
used when FU TK 
P-OX TK P < 20 psi 
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This Page Intentionally Blank 
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RCS SSR 


RCS SSR 


RCS SSR-1 
RCS MIXED XFEED MEM READ/WRITE 


NOTE 
This procedure must be performed in OPS 3. OMS/RCS interconnect is assumed to be the initial 
configuration. A backout procedure is provided in the event of a deorbit waveoff, which 
would require a return from Mixed RCS Crossfeed to OMS-RCS Interconnect. Address locations 
are S/W release dependent and will be supplied by MCC. This procedure requires realtime 
ground verification (24 hr) prior to use 


1. Check config: 


07 ХАРТ L,R RCS TK ISOL (six) — CL (tb-CL) 
\XFEED (four) - OP (tb-OP) 
O8 VL,R OMS XFEED A (two) - CL (tb-CL) 
ЧЇ (Б) OMS XFEED В — OP (tb-OP) 
YR(L) OMS XFEED B — CL (tb-CL) 
07 2. MSTR RCS XFEED - FEED FROM L 
NOTE 


ADD IDs, TABLEs A, B, C, and D will be supplied by MCC 


3. Zero (0) the appropriate RCS TK ISOL reset command: 


GNC 0 GPC MEMORY 


NHEX - ITEM 27 (*) 
BIT RST — ITEM 23 EXEC (*) 
Enter ADD IDs and DESIRED values 


TABLE A TABLE B 


1000 
0400 


1000 
0400 
1000 
0400 


NData values in ACTUAL column agree with TABLE A 
WRITE — ITEM 25 EXEC 
\Data values in ACTUAL column agree with TABLE B 


4. Setto one (1) the appropriate RCS TK ISOL set command 
BIT SET - ITEM 22 EXEC (*) 
Enter ADD IDs and DESIRED values 


TABLE C TABLE D 


1000 
0400 


1000 
0400 
1000 
0400 


\Data values in ACTUAL column agree with TABLE C 
WRITE — ITEM 25 EXEC 
\Data values in ACTUAL column agree with TABLE D 
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RCS SSR-1 (Cont) 


5. During AOS, perform ARCS reconfig 


DAP: INRTL 

DAP ROT: PULSE/PULSE/PULSE 
O8 L,R OMS XFEED (four) —CL (tb-CL) 
O7 AFT L,R RCS XFEED (four) - CL (tb-CL) 


TK ISOL (six) — GPC (tb-bp) 


CAUTION 
Wait for MCC verification of 
correct config 


AFT L,R RCS XFEED (four) — OP (tb-OP) 


6. Resume attitude control: 
DAP: as reqd 


RCS MIXED XFEED TERMINATE (PERFORM IN OPS 3) 
Establish L(R) OMS interconnect config: 


F7 1. ХЕТ CNTLR PWR - OFF 
C3 DAP: INRTL 
DAP ROT: PULSE/PULSE/PULSE 


O7 2. L,R RCS TK ISOL (six) — CL (tb-CL) 
\XFEED (four) — OP (tb-OP) 


3. If RCS MANF P (OX and FU) » 130, continue 
Otherwise, VMCC >> 


О8 4. NL(R) OMS He PRESS/VAP ISOL (two) - CL 
TK ISOL (two) — OP (tb-OP) 
\IR(L) OMS XFEED (two) — CL (tb-CL) 
(В) OMS XFEED A - CL (tb-CL) 


B — OP (tb-OP) 
O7 5. MSTR RCS XFEED - OFF 
C3 6. DAP: as reqd 
NOTE 


Gauging not avail in OPS 3 


7. After OPS 2 transition: 


GNC 23 RCS 


OMS PRESS ENA L(R) OMS - ITEM 5(6) EXEC 
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RCS SSR-2 
HOT FIRE RCS 


O7(O8) \Prop feed vivs - OP 
014(015,016) Appropriate RJD LOGIC,DRIVER — ON 
Perform Hot Fire during AOS 


CONFIG DAP FREE DRIFT FOR HOT FIRE 
1. If OPS 2: 


GNC 20 DAP CONFIG 


If PRI: 
ITEM 13 +0.3 EXEC 
ITEM 17 +0.1 EXEC 
ҮР(Ү) OPTION — ITEM 15(16) ALL 
If VERN: 
ITEM 26 +0.0 3 EXEC 


DAP: A/FREE/PRI(VERN) 
DAP TRANS: PULSE/PULSE/PULSE 


If OPS 3: 
DAP: INRTL 
DAP ROT: PULSE/PULSE/PULSE 


SET UP FOR HOT FIRE 


2. [GNC 23 RCS 
Deselect jets per table 


3. If jet to be selected is fail-off, 
reselect affected jet (Do not toggle RM) 


014,015,016 4. Vcb ЦІВ) DDU (two) — cl 
F7/F8 FLT CNTLR PWR L(R) - ON 


HOT FIRE (Perform during AOS) 
5. If OPS 2: 
Command maneuver per table with RHC(THC) and release 
If RHC, do not command past soft stop (no ACCEL mode) 
If OPS 3: 
Command maneuver per table with RHC(THC) 
If THC, command for approximately 1 sec and release 
If RHC, command past soft stop (ACCEL mode) for approximately 1 sec and release 
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RCS SSR-2 (Cont) 
6 


If primary jet: 
If correct response (Failure indication was false. 

Have lost fail-off protection). Perform following 

steps to place jet in last priority and to regain 

fail LK auto deselect protection: 
DES INH twice (reprioritize, reset RM) 
Repeat maneuver (expect jet fail-off) 
Reselect jet (in order to reset auto deselect counter) 


NOTE 
If > 1 jet/pod/dir lost fail-off RM, 
after OPS 301 transition, reselect jets 


If no response: 
Deselect jet 


NOTE 
During entry, reselect jet if reqd to 
maintain 1 pitch or 2 yaw Aft RCS jets 


If vernier jet: 
If jet fired (ҮМСС): 
Continue vernier control (Failure indication was false. 
Have lost fail-off protection) 
If jet did not fire (ҮМСС): 
If L5L ог R5R: 
| Deselect jet 
Continue vernier control 
If F5L,F5R, L5D, or R5D: 
Deselect jet 
Perform LOSS OF VERN (ORB OPS, RCS) 


CLEAN UP AFTER HOT FIRE 


7. | GNC 23 RCS 


Reselect jets deselected in step 2 


C3 8. Config DAP: as reqd 
F7(F8) 9. FLT CNTLR PWR L(R) - OFF 
014, 10. Config cb L,R DDU (four) - as reqd 
015, 
016 
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RCS SSR-2 (Cont) 


HOT FIRE TABLE 


SUBJECT JET DESELECT JETS MANEUVER 
REQD 


F2F, F3F (- X TRANSLATION 
F1F, F3F 
F1F, F2F 


F3L, R1R, R2R, R3R, R4R (+) YAW 
F1L, R1R, R2R, R3R, R4R 

FAR, LiL, L2L, L3L, L4L (-) YAW 
F2R, LIL, L2L, L3L, L4L 

F2U, F3U, L3D, L4D, R2D, R3D, R4D (-) PITCH 
F1U, F3U, L3D, L4D, R2D, R3D, RAD 

F1U, F2U, L3D, L4D, R2D, R3D, RAD 

F2D, F3D, L1U, L2U, LAU, R1U, R2U (+) PITCH 
F1D, F3D, L1U, L2U, LAU, R1U, R2U, 

F1D, F2D, L1U, L2U, LAU, R1U, R2U, 

F1D, F2D, L1U, L2U, LAU, R1U, R2U 


L2L, L3L, L4L, F2R, FAR (-) YAW 
LiL, L3L, L4L, F2R, FAR 
LiL, L2L, 141, F2R, FAR 
L1L, L2L, L3L, F2R, FAR 
L1A L3A, R1A, R3A (*) X TRANSLATION 
L3A L1A, R1A, R3A 
L2U, L4U, R1U, R2U, , F1D, F2D, F3D, F4D (*) PITCH 
L1U, L4U, R1U, R2U, , F1D, F2D, F3D, F4D 
L1U, L2U, R1U, R2U, , F1D, F2D, F3D, F4D 
L3D, L4D, R2D, R3D, , FTU, F2U, (-) PITCH 
L2D, L4D, R2D, R3D, , FTU, F2U, 
L2D, L3D, R2D, R3D, , FTU, F2U, 
R2R, ВЗВ, ВАВ, F1L, ЕЗІ. (+) YAW 
R1R, ВЗВ, ВАВ, F1L, ЕЗІ. 
R1R, R2R, ВАВ, F1L, ЕЗІ. 
R1R, R2R, R3R, F1L, F3L 
R1A R3A, L1A, L3A (+) X TRANSLATION 
R3A R1A, L1A, L3A 
F2D, F3D, F4D (+) PITCH 
‚ F2D, F3D, F4D 
F2D, F3D, F4D 
(-) PITCH 
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RCS SSR-3 
AFT RCS MANF/LEG PRESS, READ/WRITE 


NOTE 
This procedure is used when affected RCS propellant lines, 
both oxidizer and fuel (manifold or leg) pressure, is less than 
or equal to propellant vapor pressure plus instrumentation 
error (OX P < 49 psia, FU P < 35 psia). 


Starting condition for this procedure is straight RCS feed with 
appropriate MANF or TK ISOL vlv upstream of evacuated section 
closed. 


Manually repressing evacuated aft RCS propellant line (manifold 
or leg) can result in jet thruster viv bounce and/or seal leakage. 
This can result in ‘zot’ firings which can damage respective 
thruster(s). Zot firings can be avoided by staggering opening 

of upstream OX and FU vivs. However, since both vivs are 
gang-commanded by manual switch settings, one of the vlvs must 
be individually commanded by using GMEM R/W. This procedure 
uses GMEM R/W to repress evacuated line, from same pod OMS 
propellant tanks, by setting appropriate GPC open command 

bit for RCS XFEED OX vlv, then manually opening appropriate 
FU viv. Once line repress has been completed, nominal RCS 
propellant feed is resumed. 


Reqd GPC address locations for TABLES 1 and 2 are software 
release dependent and will be supplied by MCC 


1. DAP: FREE 
2. Config RCS for repress: 
O7 NAff RCS TK ISOL 1/2(3/4/5 A,B) -СІ (tb-CL) 
NXFEED 1/2(3/4/5) — CL (tb-CL) 


МАМЕ ISOL 1,2(3,4,5) — OP (tb-OP) 


3. Config SAME side OMS му: 
O8 \L(R) OMS ТК ISOL A,B — OP (tb-OP) 
\XFEED A — CL (tb-CL) 
XFEED B - OP (tb-OP) 


4. Zero (0) appropriate RCS XFEED VLV reset command: 


GNC 0 GPC MEMORY 
VHEX 27* 
BIT RST - ITEM 23 EXEC 
Obtain and enter ADD IDs and DESIRED values from TABLE 1 


\Data values in ACTUAL column agree with Value A (MCC supplied) 
WRITE — ITEM 25 EXEC 
\Data values in ACTUAL column agree with Value B (MCC supplied) 


5. Setto One (1) the appropriate RCS XFEED VLV set command: 
BIT SET - ITEM 22 EXEC 
Obtain and enter ADD IDs and DESIRED values from TABLE 2 


\Data values in ACTUAL column agree with Value C (MCC supplied) 
WRITE — ITEM 25 EXEC 
\Data values in ACTUAL column agree with DESIRED 


6. During AOS, perform OX line repress from OMS 
O7 L(R) RCS XFEED 1/2(3/4/5) — GPC (tb-bp) 
Wait 10 sec 


GNC 23 RCS 


VOX МАМЕ P > 130 psia 
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RCS SSR-3 (Cont) 


O7 


CRT 


08 
O7 


08 
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* If MANF P < 130 psia: 
L(R) OMS XFEED VLV A,B — CL (tb-CL) 

RCS XFEED VLV 1/2(3/4/5) — CL (tb-CL) 
Set aff MANF VLVS STAT to CL 


ITEM 2(3) EXEC 
ITEM 40,41(42,43,44) EXEC 
DAP: as reqd 

VMCC >> 


+ + +*+ ME ME ж 
+ + ж Жж Ж * * +*+ 


7. Perform FU line repress from OMS 
L(R) RCS XFEED 1/2(3/4/5) — OP (tb-OP) 
Wait 10 sec 
NFU МАМЕ P > 130 psia 


* If MANF P < 130 psia: 
L(R) OMS XFEED A,B — CL (tb-CL) 

RCS XFEED 1/2(3/4/5) — CL (tb-CL) 
Set aff MANF VLVS STAT to CL 


ITEM 2(3) EXEC 
ITEM 40,41(42,43,44) EXEC 
DAP: as reqd 

VMCC >> 


+ + * * Ж * ж ж 
+ жж ж * * * * * 


8. Cleanup and reconfig: 
L(R) OMS XFEED A,B — CL (tb-CL) 
RCS XFEED 1/2(3/4/5) -СІ (tb-CL) 
ISOL 1/2(3/4/5 A,B) — OP (tb-OP) 
МАМЕ ISOL 1,2(3,4,5) -– OP (tb-OP), GPC 


9. Reselect jets as reqd 
10. DAP: as reqd 


11. Zero (0) the appropriate RCS XFEED VLV set command: 


GNC 0 GPC MEMORY 
ҮНЕХ 27% 
BIT RST — ITEM 23 EXEC 
Obtain and enter ADD IDs and DESIRED values from TABLE 2 


\Data values in ACTUAL column agree with Value D (MCC supplied) 


WRITE — ITEM 25 EXEC 
\Data values in ACTUAL column agree with Value E (MCC supplied) 


DESIRED 


12. Set to One (1) the appropriate RCS XFEED МІУ reset command: 
BIT SET — ITEM 22 EXEC 
Obtain and enter ADD IDs and DESIRED values from TABLE 1 


\Data values in ACTUAL column agree with Value F (MCC supplied) 
WRITE — ITEM 25 EXEC 
\Data values in ACTUAL column agree with Value G (MCC supplied) 
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RCS SSR-3 (Cont) 


x p == — [ ——] 


ADD ID 
BIT RESET 
ADDRESS COMMANDS DESIRED 


L RCS OX 1/2 XFEED 
L RCS OX 3/4/5 XFEED 
R RCS OX 1/2 XFEED 
R RCS OX 3/4/5 XFEED 


БЕНЕН p e | 


ADD ID 
BIT SET 
ADDRESS COMMANDS DESIRED 


L RCS OX 1/2 XFEED 
L RCS OX 3/4/5 XFEED 
R RCS OX 1/2 XFEED 
R RCS OX 3/4/5 XFEED 


RCS SSR-4 
STAGED, MANF REPRESS 


NOTE 
1. This procedure attempts to pressurize non-leaking Manf P 
(OX or FU) to greater than 130 psia, so manifold can then be 
repressed directly from tank 


2. Do not use this procedure if OX МАМЕ P < 49 psia and FU 
МАМЕ Р < 35 psia 


3. All manifolds on same tank leg will be affected 


WARNING 
Repressing more than one manifold at a time may 


damage RCS propellant tanks when manifolds are 
below vapor pressure (See Note 2.) 


GNC 23 RCS 


1. DAP: FREE 


O7(O8) 2. Aff RCS XFEED(s) — CL (tb-CL) 
TK ISOL(s) — CL (tb-CL) 
МАМЕ ISOL(s) — OP (tb-OP) 


3. If aff МАМЕ P(s) < 130 (OX and FU): 
Aff RCS МАМЕ ISOL(s) — CL (tb-CL) 
TK ISOL(s) — OP ( tb-OP) 
Repeat step 2 
4. If aff МАМЕ P(s) > 130 (OX or FU): 
Aff RCS МАМЕ ISOL(s) — CL (tb-CL) 
TK ISOL(s) — OP (tb-OP) 
МАМЕ ISOL(s) — OP (tb-OP), GPC one at a time 


5. DAP: as reqd 
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RCS SSR-5 
LEAKING RCS PRPLT/He BURN 


If FWD RCS LEAK, perform either -X TRANSLATION (uses OPS 2, part A) or FRCS DUMP 
(uses OPS 3, part B) 
(If no MCC, perform -X TRANSLATION) 

If AET RCS LEAK, perform +X TRANSLATION (uses OPS 2, part C 


A. If FRCS -X TRANSLATION: 


1. RCS BURN PREP 
O14FF, \Pri RJD LOGIC,DRIVER (sixteen) — ON 
O15:F, 
О16:Е 
O14:E, сь DDU (six) — cl 
O15:E, 
O16:E 
O8 FWD He PRESS A(B) - OP (tb-OP) 
B(A) — CL (tb-CL) 
TK ISOL (two) — OP (tb-OP) 
MANF ISOL 1,2,3,4 (four) — OP (tb-OP), GPC 


GNC 55 GPS STATUS 


GPS TO NAV - INH (*) 


2. MNVR TO BURN ATTITUDE 
DAP: B1/AUTO/PRI 


GNC UNIV PTG 


TGT ID: 2 


VMCC for preferred burn 
If no COMM, maneuver to closest out-of-plane attitude and execute burn ASAP 


If out-of-plane burn: 
BODY VECTOR: 3 
OM: 90 (270 for nose south) 
Start TRK — ITEM 19 EXEC (CUR - *) 


If retro burn (heads down): 
BODY VECTOR: 5 
P: 88 
Y: 0 
OM: 180 
Start TRK — ITEM 19 EXEC (CUR - *) 
С2 GNC, OPS 202 PRO 


GNC ORBIT MNVR EXEC 


RCS SEL - ITEM 4 EXEC 
TIG — ITEM 10 «(consult MCC) EXEC 
AVX - ITEM 19 -1 0 0 EXEC 

AVY — ITEM 20 +0 EXEC 

AVZ — ITEM 21 +0 EXEC 

LOAD - ITEM 22 EXEC 


TIMER - ITEM 23 EXEC 


Do not maneuver (no ITEM 27), ignore computed ATT, perform burn in final ATT 
Go to step A3 


If posi burn (heads down): 
BODY VECTOR: 5 
P: 92 
Y: 0 
OM: 0 
Start TRK — ITEM 19 EXEC (CUR - *) 
С2 GNC, OPS 202 PRO 


GNC ORBIT MNVR EXEC 


RCS SEL - ITEM 4 EXEC 
TIG — ITEM 10 +(consult MCC) EXEC 
AVX - ITEM 19 -1 0 0 EXEC 

AVY — ITEM 20 +0 EXEC 

AVZ — ITEM 21 +0 EXEC 

LOAD - ITEM 22 EXEC 

TIMER - ITEM 23 EXEC 


Do not maneuver (no ITEM 27), ignore computed ATT, perform burn in final ATT 
Go to step A3 


01/07/09 10-28 MAL/ALL/GEN J,1 


RCS SSR-5 (Cont) 


3. TERMINATE CONDITIONS 
Terminate RCS burn when any one of the following conditions exists: 
If He LEAK: 
Aff He P < 456 psia, or 
CUR HP = 95 nmi, or 
Burn Time from below table expired 


RCS PRPLT TO BE BURNED TO ACHIEVE MAX BLOWDN 
CURRENT NON-LEAKING (OX OR FU)% 


x 24 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
FRCS -X (2 JETS) 0:00 0:03 0:19 0:34 0:49 1:05 1:20 1:36 1:51 2:07 2:22 2:36 2:53 3:08 3:24 
~ TIME FROM BURN INITIATION (M:S) 


If PRPLT LEAK: 
First RCS jet FAIL OFF or 
CUR HP = 95 nmi 


4. BURN EXEC 
F6(F8) ADI ERROR — MED 
RATE – НІ 


If burning out-of-plane: 
| Verify burn attitude, execute burn ASAP, and ignore TIG references 
If retro burn: 
ADI ATT — LVLH 
VATT 


Retro 
Heads Down 
R: 180 
P: 358 
Y: 000 
If posi burn: 
ADI ATT — LVLH 
VATT 


Posi 

Heads Down 
R: 000 
P: 178 
Y: 000 


GNC 20 DAP CONFIG 


P,Y OPTION — ITEM 35,36 EXEC (NOSE) 
F7 FLT СМТІК PWR – ON 
DAP TRANS: NORM/PULSE/PULSE 


TIG-0:30> DAP: B/INRTL/PRI | 
ADI ATT – REF 
ATT REF pb — push 


F5 At TIG: THC - X (pull) 
When terminate conditions are met: 
THC - release 
If burn is terminated at CUR Hp = 95, finish burn out-of-plane (step A2) 


5. POST BURN RECONFIG 


F7 FLT CNTLR PWR- OFF 
O14:E, Ncb DDU (six) — as reqd 
O15:E, 
O16:E 
C2 If retro or posi burn: GNC, OPS 201 PRO 
DAP TRANS: PULSE/PULSE/PULSE 
GNC 20 DAP CONFIG 


P, Y OPTION - ITEM 15,16 EXEC (twice) (TAIL) | 
— ITEM 35,36 EXEC (TAIL) 


O8 If He leak: 
FWD He PRESS А(В)- CL (tb-CL) 
МАМЕ ISOL 5 — OP (tb-OP), GPC 
If Prplt leak: 
Perform RCS SECURE (FWD,AFT) (ORB PKT, RCS) 
O16 RJD L5/F5/R5 DRIVER - OFF 
DAP: asreqd »» 
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B. If FRCS DUMP: 
1. RCS DUMP PREP 


О14Е, \Pri RJD LOGIC, DRIVER (sixteen) — ON 
O15:F, 
О16:Е 

O8 FWD He PRESS A(B) - OP (tb-OP) 


B(A) — CL (tb-CL) 
TK ISOL (two) — OP (tb-OP) 
MANF ISOL 1,2,3,4 (four) — OP (tb-OP), GPC 
Perform G2/G8 to G3 TRANS (ENT PKT, DPS) 


2. TERMINATE CONDITIONS 
Terminate RCS dump when any one of the following conditions exists: 
If He LEAK: 
Aff He P « 456 psia, or 
Dump Time from below table expired 


RCS PRPLT TO BE DUMPED TO ACHIEVE MAX BLOWDN 
CURRENT NON-LEAKING (OX OR FU)% 


~ 24 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
OPS 3 FRCS DUMP (4 JETS) |0:00 0:02 0:11 0:20 0:29 0:38 0:47 0:56 1:05 1:14 1:23 1:32 1:41 1:50 1:59 
т TIME FROM DUMP INITIATION (M:S) 


If PRPLT LEAK: 
First RCS jet FAIL OFF 


3. PERFORM FWD RCS DUMP 


GNC DEORB MNVR COAST 


FWD RCS ARM - ITEM 36 EXEC 

DUMP - ITEM 37 EXEC 

When terminate conditions met: 
FWD RCS OFF - ITEM 38 EXEC 


4. POST DUMP RECONFIG 
Perform G3 to G2/G8 TRANS (ENT PKT, DPS) 
Reconfig NBAT to pre-dump config 


GNC 20 DAP CONFIG 


P, Y OPTION - ITEM 15,16 EXEC (twice) (TAIL) 
— ITEM 35,36 EXEC (twice) (TAIL) 


O8 If He leak: 
FWD He PRESS А(В)- CL (tb-CL) 
МАМЕ ISOL 5 - OP (tb-OP), GPC 
If Prpit leak: Perform RCS SECURE (FWD,AFT) (ORB РКТ, RCS) 
O16 RJD L5/F5/R5 DRIVER - OFF 
DAP: asreqd »» 


C. If AFT RCS LEAK, perform *X TRANSLATION: 


1. XFEED FROM LEAKING RCS 1/2 LEG TO GOOD RCS 1/2 LEG 


O14, ҮРгі RJD LOGIC, DRIVER (sixteen) — ON 
O15:F, 
О16:Е 
O14:E, усь DDU (six) - cl 
O15:E, 
O16:E 
УАР: FREE 
O8 YL,R OMS XFEED (four) — CL (tb-CL) 
07 AFT L,R RCS TK ISOL 3/4/5 (four) -СІ (tb-CL) 
Good AFT RCS TK ISOL 1/2 — CL (tb-CL) 
Leaking АЕТ RCS TK ISOL 1/2 — OP (tb-OP) 


He PRESS A(B) - OP (tb-OP) 
B(A) - CL (tb-CL) 

AFT L,R RCS МАМЕ ISOL 1 (two) - OP (tb-OP), GPC 
2,3,4 (six) — CL (tb-CL) 

5 (two) - CL (tb-CL), GPC 
XFEED 1/2 (two) — OP (tb-OP) 
3/4/5 (two) ^ —CL (tb-CL) 
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If prior config was interconnect: 


GNC 23 RCS 


OMS PRESS ENA OFF - ITEM 7 EXEC (*) 


GNC UNIV PTG 


CNCL - ITEM 21 EXEC 


2. MNVR TO BURN ATTITUDE 
DAP: B1/AUTO/PRI 


GNC 55 GPS STATUS 


GPS TO NAV - INH (*) 


C2 GNC, OPS 202 PRO 


GNC ORBIT MNVR EXEC 


RCS SEL - ITEM 4 EXEC 
TV ROLL - ITEM 5 +1 8 0 EXEC 


VMCC for preferred burn 
If no COMM, maneuver to closest out-of-plane attitude and execute burn ASAP 


If out-of-plane burn: 
TIG — ITEM 10 + (current MET + 10 min) EXEC 
AVX — ITEM 19 *0 EXEC 
AVY — ITEM 20-1 0 0 EXEC (+1 0 0 for nose south) EXEC 
AVZ — ITEM 21 *0 EXEC 
LOAD - ITEM 22 EXEC 
TIMER - ITEM 23 EXEC 
MNVR - ITEM 27 EXEC (*) 
Go to step C3 
If retro burn: 
TIG — ITEM 10 +(consult MCC) EXEC 
AVX – ITEM 19 -1 0 0 EXEC 
AVY — ITEM 20 *0 EXEC 
AVZ — ITEM 21 +0 EXEC 
LOAD - ITEM 22 EXEC 
TIMER - ITEM 23 EXEC 
MNVR - ITEM 27 EXEC (*) 
Go to step C3 
If posi burn: 
TIG — ITEM 10 +(consult MCC) EXEC 
AVX — ITEM 19 +1 0 0 EXEC 
AVY — ITEM 20 +0 EXEC 
AVZ — ITEM 21 +0 EXEC 
LOAD - ITEM 22 EXEC 
TIMER - ITEM 23 EXEC 
MNVR - ITEM 27 EXEC (*) 


3. TERMINATE CONDITIONS 
Terminate RCS burn when any one of the following conditions exists: 
If He LEAK: 
Aff He P « 456 psia, or 
CUR HP = 95 nmi, or 
Burn Time from below table expired 


RCS PRPLT TO BE BURNED TO ACHIEVE MAX BLOWDN 
CURRENT NON-LEAKING (OX OR FU)% 


> 35 40 45 50 55 60 65 70 75 80 85 90 
AFT +X DUMP (2 JETS) |0:00 0:15 0:31 0:46 1:02 1:17 1:33 1:48 2:02 2:19 2:34 2:50 
т TIME FROM BURN INITIATION (M:S) 


If PRPLT LEAK: 
First RCS jet FAIL OFF or 
CUR HP = 95 nmi 
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4. BURN EXEC 
F6(F8) ADI ERROR — MED 
RATE — HI 
АТТ —INRTL 
VADI ATT 

ADI ATT — REF 

ATT REF pb — push 

If burning out-of-plane, execute burn ASAP and ignore TIG references 


GNC 20 DAP CONFIG 


DAP B: P,Y OPTION - ITEM 35,36 EXEC (twice) (TAIL) 
F7 FLT CNTLR PWR – ON 
DAP TRANS: NORM/PULSE/PULSE 


TIG-0:30 DAP: B/INRTL/PRI 
F5 At TIG: THC +х 
When terminate conditions are met: 
THC - release 
If burn was terminated at CUR Hp = 95, finish burn out-of-plane (step C2) 


DAP: FREE 
07 Leaking RCS He PRESS A(B) - CL (tb-CL) 
C2 GNC, OPS 201 PRO 


If He leak, go to step C11 


5. SETUP TO CLEAR He 


O7 Leaking RCS TK ISOL 1/2 — CL (tb-CL) 
O8 VL OMS ТК ISOL (two) ^ — OP (tb-OP) 
XFEED B(A) — OP (tb-OP) 

GNC 23 RCS 


L OMS TO AFT - ITEM 5 EXEC (*) 
Reselect failed-off jets 


Set L,R pod fail limit to 0: 
RCS L - ITEM 2 EXEC 
FAIL LIM — ITEM 4 +0 EXEC 
RCS R - ITEM 3 EXEC 
FAIL ШМ — ITEM 4 +0 EXEC 


6. SETUP DAP 


GNC 20 DAP CONFIG 


Change DAP A to A1 


7. CLEAR He FROM LEFT RCS +Х 
DAP: A/INRTL/PRI 
TRANS: NORM/NORM/NORM 
If Hp x 98, maneuver out-of-plane 


F5 THC +X 
After 7 sec, 
THC - release 


8. CLEAR He FROM XFEED LINE AND RIGHT RCS +X 


GNC 23 RCS 


Deselect L1A: 
RCS L - ITEM 2 EXEC 
JET DES - ITEM 33 EXEC 


F5 THC +X 
After 16 sec, 
THC - release 


9. CLEAR He FROM RCS MANF 1 PITCH AND YAW 
DAP: B/FREE/PRI 
TRANS: NORM/NORM/NORM 


RHC +yaw past soft stop (ACCEL mode) for 2 sec 
RHC -yaw past soft stop (ACCEL mode) for 2 sec 


RHC +pitch past soft stop (ACCEL mode) for 2 sec 


DAP: A/INRTL/PRI 
TRANS: PULSE/PULSE/PULSE 
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O14:F, 
O15:F, 
O16:F 


F7 

O14:E, 
O15:E, 
O16:E 


O7 


O14:F, 
O15:F, 
O16:F 


01/13/08 


10. POST He CLEAR CLEANUP 


11. 


FLT CNTLR PWR - OFF 
cb DDU (six) — as reqd 


GNC 23 RCS 


Reselect L1A: 
JET DES - ITEM 33 EXEC 


Reset L,R Pod Fail Limit to 2: 
FAIL LIM — ITEM 4 +2 EXEC 
RCSR -ITEM 3 EXEC 
FAIL LIM — ITEM 4 +2 EXEC 


Reset RCS RM fail counters on all jets: 
JET RESET - ITEM 45 EXEC 


DAP: FREE 
AFT L,R RCS XFEED 3/4/5 (two) — OP (tb-OP) 
MANF ISOL 2,3,4 (six) — OP (tb-OP), GPC 
5 (two) — OP (tb-OP), GPC 
If Group B(C) Powerdown: 
Pri RJD LOGIC,DRIVER (sixteen) - OFF 
RJD A 1A L2/R2 MANF DRIVER - ON 


DAP: А,В as reqd >> 


SYSTEMS CLEANUP FOR He LEAKS 
FLT CNTLR PWR - OFF 


cb DDU (six) — as reqd 
DAP: FREE 
Leaking RCS TK ISOL 1/2 — CL (tb-CL) 
AFT L,R RCS XFEED 3/4/5 (two) — OP (tb-OP) 
MANF ISOL 2,3,4 (six) — OP (tb-OP), GPC 
5 (two) — OP (tb-OP), GPC 
NL OMS TK ISOL (two) — OP (tb-OP) 
XFEED B(A) — OP (tb-OP) 
GNC 23 RCS 


Initiate interconnect usage counter: 
L OMS TO AFT - ITEM 5 EXEC (*) 

If Group B(C) Powerdown: 
Pri RJD LOGIC,DRIVER (sixteen) - OFF 
RJD A 1A L2/R2 MANF DRIVER - ON 


DAP TRANS: as reqd 
DAP: A,B as reqd 
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BES FSMINDEX ана iR реестр ties анана нн mcs РЕА deg 
OMS SCHEMA TG uuu a ыйдара нйн edema d des dice crga amar sede eges 


11.1 L(R) OMS 


14:48: АРОМУ TRAP К ышы ОЬ ne dei Phat nete 


11.2 OMS SW/VLV MISCOMP 


11:28 OMS VEV ID = Dp inicie а аа pr me er erue көіеенніеде 
11.2b tb AND sw POSITION ОІЅАСКЕЕ................................. 


11.3 OMS PRPLT THERMAL 


11.3a ‘S89 PRPLT THRM OMS’ - PRPLT THRM OMS........................... 
11.3b (see Note A) — THRM PRPRLL.................................... 
11.3c ‘S89 PRPLT THRM POD’ — PRPLT THRM POD........................... 


OMS SSR 


OMS SSR-1 MIXED XFD: OMS PRPLT РАІШОКЕ................................ 


The following Fault Msgs have no corresponding MAL procedures in this book: 


S89 L(R) OMS TEMP 
G23 OMS/RCS QTY 
L(R) OMS GMBL 
L(R) OMS VLV 

L(R) OMS QTY 

L(R) OMS PC 


NOTE A 
The identified MAL represents a support procedure that is entered from other 
procedures or on МСС call 
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OMS 


11 


OMS 


11 


11.3 


BES FSM INDEX 


OMS PRPLT THERMAL 


11.3b ‘SM 0 THRM PRPLT' — THRM PRPLT 
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OMS SCHEMATIC 


He TK P | PÍ ) P| He TK P 


D< D< 


He P ISOL VLV 


DUAL He REGS 


TOT QTY METER 


OXID AFT QTY FU AFT QTY 
BFS, GNC SYS BFS, GNC SYS 
SUMM 2 SUMM 2 

OXID ТК N7 FU TK 
ISOL ISOL 
VLVS VLVS 
OXID FU 
XFEED X XFEED 
VLVS VLVS 
OXID FU 
RCS RCS 
XFEED XFEED 
OXID FU INJ T FU 
OMS OMS 
XFEED XFEED 


[P| Pc 
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L(R) OMS 


11.1 


From ORB PKT, 


OMS N2 TK 
PRESS LOW 


From ORB PKT, 


OMS N2 TK 
PRESS LOW 
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11.1a ‘L(R) OMS TK P’ 


QO 


ES| 2 | SPEC xpcR 
FAILURE OR MDM 
OR DSC ANALOG 
INPUT PARAM 
LOST 


msg 'L(R) OMS 
TK P' occur ? 


XDCR FAILURE 
OR MDM OR ADC 
OR DSC ANALOG 
INPUT PARAM 
LOST 


|4 |М2ТКР 


decreasing ? 


prese 


NO Q9) 
N2 REG P | 8 |N2 LEAK 


decreasing ? DOWNSTREAM 
NO OF CHECK VLV 


© 


N2 LEAK 
BETWEEN OMS P 
VLV AND CK VLV 
OR N2 RELIEF 
VLV FAILED OPEN 


° 
| 6 | When TK P 


< 470 psia 


e P&I DEORBIT 
OMS BURN Cue 
Card: 

“ТІС -2 Aff OMS 
ENG L(R) - 
ARM’ 


@ VMCC for other 
params possibly lost 
in same MDM or 
ADC or DSC card 


(2) мор 
available оп 


(3) N2 P available 
on GNC SYS SUMM 
2 display 


Do not use 
engine for additional 
on-orbit burns 


(5) ҮМСС to 
determine if engine 
is usable for deorbit 


If after manual 
repress, N2 REG P 
< 299 psia, OMS 
engine inop 


N2 TK P > 564 psia 
Attempt repress of 
N2 sys prior to each 
burn. Monitor N2 
REG P 


N2 TK P < 564 psia 
Save for Deorbit 


Burn. Capability 
exists to allow one 
additional actuation of 
bipropellant vivs from 
М2 REG. Ignore 
‘L(R) OMS TK P’ msg 
caused by low N2 
REG P (P < 299 


psia) 
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From ORB PKT, 
OMS N2 REG 
PRESS LOW 


e Compare N2 TK P 
on GNC SYS 
SUMM 2 display 


with | OMS/MPS 


Both agree ? NO 


YES 


|12 | (CRT,c3) [YEs 
NZ REG P decr with 


sw now in OFF ? 
NO 


VENG P VLV 


position 


SUMM 2 

«УОМ5 N2 P VLV 
status and N2 
TK P and N2 
REG P during 
and after (C3) 
OMS ENG sw in 
ARM/PRESS 


(C3) 

Aff OMS: 

e OMS ENG- 
ARM/PRESS 

e Wait 15 sec 

e OMS ENG- 
OFF 

(CRT,C3) L(R) OMS |NO 

N2 P VLV indicate 


OP when sw in 
ARM/PRESS ? 


| 18 | (CRT,C3) 
Did N2 TK P decr 
when sw in 
ARMIPRESS ? 


XDCR FAILURE 
OR DSC ANALOG 
INPUT PARAM 
LOSS OR N2 REG 
FAILED CLOSED 
OR TOTAL LINE 
BLOCKAGE 
BETWEEN P VLV 
AND CK VLV 
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Additional 


ANALOG INPUT 
PARAM LOSS 


13 | N2 LEAK 
DOWNSTREAM 
OF CHECK VLV 


L(R) OMS N2 
P VLV indicate OP 
when sw in ARM 
PRESS ? 


cycling of L(R) OMS 
ENG P VLV may 
free stuck vlv 


(C3) 

“ OMS ENG 
L(R) - ARM/ 
PRESS 

e OMS ENG 
L(R) - OFF 


INTERMITTENT 
STUCK P VLV, OR 
THERMAL 
COOLING 
EFFECT 


NO 


L(R) OMS N2 


P VLV FAILED 
CLOSED 


@ VMCC for other 
params possibly lost 
in same MDM or 
DSC card 


Do not use 
engine for additional 
on-orbit burns 


@ VMCC to 
determine if engine 
is usable for deorbit 


(7) N2 REG xder 
and N2 TK P xdcr on 
CRT have common 
MDM card. This 
check detects MDM 
card failure 


VMCC for 


further engine use 
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From ORB PKT, 
OMS N2 REG 
PRESS HIGH 


е Compare N2 TK 
P on GNC SYS 
SUMM 2 display 


with | OMS/MPS 


ANALOG INPUT 
PARAM LOSS 


Did alarm 
occur while N2 P 
VLV was op ? 


YN2 Reg ops 
GNC SYS 
SUMM 2 


eVN2 TK P during 
and after (C3) 


OMS ENG in 
ARM/P RESS 


(C3) 

Aff OMS: 

e OMS ENG- 
ARM/PRESS 

e Wait 2 sec 

e OMS ENG- 
OFF 


XDCR FAILURE 
OR DSC ANALOG 
INPUT PARAM 
LOSS 


(CRT,c3)bid |vEs N2 REG 
N2 TK P decr while FAILED OPEN 
OMS ENG sw in 

ARM/PRESS ? 


N2 REG BIAS 
HIGH, OR N2 REG 
P XDCR FAILURE 
OR DSC ANALOG 
INPUT PARAM 
LOSS, OR 
SIMULTANEOUS 
N2 REG FAIL OP 
AND N2 RELIEF 
VLV FAIL CL 
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From ORB PKT, 
OMS TK P LOW, 
step 8 


22 | Aff TK P incr L(R) OMS He 

when B viv OP ? LINE BLOCKAGE 
BETWEEN He TK 
AND He PRESS 
VLV 


L(R) OMS 
He PRESS A 
VLV/REG FAILED 
CLOSED 


From ORB PKT, 
OMS TK P LOW, 
step 2 


(03) 

e RCS/OMS 
PRESS sel — 
OMS PRPLT 

e Compare OMS 
TK P L(R) FU or 
OXID on GNC 
SYS SUMM 2 
display with 


ANALOG INPUT 
PARAM LOSS 


(OXID) TK P 
XDCR FAILED OR 
DSC ANALOG 
INPUT PARAM 


burn, repress aff N2 
sys 


P&I OMS 
2/ORBIT BURNS 
Cue Card: 
‘TIG-2 
If aff N2 REG P 
< 299’ 
OMS ENG 
L(R)— ARM/ 
PRESS 
Wait 2 sec 
OMS ENG 
L(R) - ARM 

If aff N2 REG P 

> 299 

e OMS ENG 
L(R) - ARM 


@ VMCC for other 
params possibly lost 
in same MDM or 
DSC card 


(7) N2 REG xder 
and N2 TK P xdcr on 
CRT have a common 
MDM card. This 
check detects MDM 
card failure 


(9) VMCC for 
blowdown capability. 
If full blowdown 
exists, continue with 
nominal mission 
profile. If not full 
blowdown, save 
available blowdown 
for deorbit burn 


OMS and RCS 
operational in 
nominal config. 
When reqd or on 
MCC call, use (O8) 
L(R) OMS He 
PRESS VAP ISOL B 
to repress 


D CRT display of 
affected TK P and 
associated msg are 
invalid. Use 
OMS/MPS and C/W 
for status 


G2) On GNC SYS 
SUMM 2 display, use 
ENG IN P as B/U to 
failed PRPLT TK P 
хасг 


(13) HW CW lost 
for affected TK P 


Flow through 
failed Reg will exceed 
relief vlv setting: 

450 psig — 
RELIEF400 psig — 
RESEAT 


(9 If affected М2 
TK P < 564 psia, do 
NOT use engine for 
orbit burns 


Single failure 
can result in N2 Reg 


failing OP and N2 
Relief viv failing CL 
(N2 Reg P > 500 


psia) 


MAL/ALL/GEN J 


From ORB РКТ, 
OMS TK P LOW, 
step 28 


36 | Aff OMS 


(08) 

e L(R) OMS He 
PRESS/VAP 
ISOL А- OP 

e Wait 10 sec 

e L(R) OMS He 
PRESS/VAP 
ISOL A - CL 


| 37 | (CRT) L(R) 
OMS FU (OXID) P 
incr ? 


(O7) 

AFT L,R RCS 

* MANF ISOL 3,4 
(four) - CL 
(tb-CL) 

• TK ISOL 3/4/5 
(four) — CL 
(tb-CL) 

e MANF ISOL 5 
(two) - GPC 
(tb-OP) 


| 42 | (CRT) Any 
RCS MANF 3,4 P 
decr ? 


FROZEN 
LEAK SOURCE 
OR PARTIAL He 
LINE BLOCKAGE 
TO AFFECTED 
TANK 
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L(R) OMS He 


LINE BLOCKAGE 
BETWEEN QUAD 
CHECK VALVE 
AND FU/OXID 
TANK 


43 | FU/OXID 
LEAK IN L(R) RCS 
MANF 5 


46 | Vernier control 
operational 


(O7) 

e AFTL,R RCS TK 
ISOL 3/4/5 
(four) — OP 
(tb-OP) 

e AFTL,R RCS 
МАМЕ ISOL 3,4 
(four) — OP 
(tb-OP),GPC 


(C3) 
e DAP: as reqd 


e P&I all OMS 
BURN Cue 
Cards: 

‘VL(R) OMS Не 
PRESS/VAP 


ISOL (two) — CL’ 


қсы чачы чы чы. чы. 
N WARNING \ 


Wad 


Repressing more 


than one manifold at 


a time when at low 
pressure may 
damage RCS 
propellant tank 


40 | Vernier control 
operational 


(07) 

• AFT L,R RCS 
MANF ISOL 5 
(two) - GPC 
(tb-OP) 


(C3) 
e DAP: as reqd 


(07) 

e AFT L,R RCS 
MANF ISOL 5 
(two) - GPC 
(tb-CL) 

AFT L,R RCS TK 
ISOL 3/4/5 
(four) — OP 
(tb-OP) 

AFT L,R RCS 
MANF ISOL 3 
(two) — OP 
(tb-OP), GPC 
Wait 2 sec 
AFT L,R RCS 
MANF ISOL 4 
(two) — OP 
(tb-OP), GPC 


Go to LOSS OF 
VERNIERS (ORB 
OPS, RCS) 


Perform 
subsequent burns in 
blowdown in affected 
pod to prevent 
mixture ratio 
variations 


VMCC on 
action to be taken to 
minimize failure 
effects and config for 
subsequent burns 
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From ORB PKT, 
OMS TK P LOW, 
step 32 


(08) 

e L(R) OMS He 
PRESS/VAP 
ISOL A(B) - OP 

e Wait 10 sec 

e L(R) OMS He 
PRESS/VAP 
ISOL A(B) - CL 


(CRT) L(R) 
OMS FU (OXID) TK 
P incr ? 


(08) 
L(R) OMS He 
PRESS/VAP 
ISOL В(А)- OP 
e Wait 10 sec 
e L(R) OMS He 
PRESS/VAP 
ISOL В(А)- CL 
(CRT) L(R) OMS 
FU (OXID) P incr ? 


NO 


(CRT) Both 
L(R) OMS FU and 
OXID TK P agree in 
aff pod ? 


L(R) OMS He 
LINE BLOCKAGE 
TO AFFECTED 
TANK 


e P&I all OMS 
BURN Cue 
Cards: 

УВ) OMS He 
PRESS/VAP 
ISOL (two) — CL’ 
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feeding OMS Xfeed 
at time of failure ? 


FROZEN 
LEAK SOURCE 
OR PARTIAL He 
LINE BLOCKAGE 
TO AFFECTED 
TANK 


L(R) OMS He 
PRESS A(B) VLV 
REG FAILED CL 


ES L(R) OMS He 


LINE BLOCKAGE 
BETWEEN He TK 
AND He PRESS 
VLV (A,B) 


Reconfig OMS 


(08) 

e LR OMS TK 
ISOL (four) — 
OP (tb-OP) 


GNC 23 RCS 
е RCSL- ITEM2 
EXEC 


LEAK IN OMS 


(СЕТ) XFEED |vES | 54 | FU/OXID 
P DECR or zero ? 


NO 


FROZEN 
LEAK SOURCE 
OR PARTIAL He 
LINE BLOCKAGE 
TO AFFECTED 
TANK 


XFEED LINES 


(O8) 

° LR OMS TK 
ISOL (four) – 
OP (tb-OP) 


(9) VMCC for 
blowdown capability. 
If full blowdown 
exists, continue with 
nominal mission 
profile. If not full 
blowdown, save 
available blowdown 
for deorbit burn 


OMS and RCS 
operational in 
nominal config. 
When reqd or on 
MCC call, use (O8) 
L(R) OMS He 
PRESS VAP ISOL B 
to repress 


б? Perform 
subsequent burns in 
blowdown in affected 
pod to prevent 
mixture ratio 


variations 


VMCC on 
action to be taken to 
minimize failure 
effects and config for 
subsequent burns 


OMS and RCS 
operational in 
nominal config. Do 
not Xfeed or i’cnct 
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From ORB РКТ, 
OMS He TK P 
LOW, step 2 


SM ALERT 
msg 'L(R) OMS TK 
P’ occur ? 


XDCR FAILURE, 
OR ADC OR DSC 
ANALOG INPUT 
PARAM LOSS 
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11.1a (Cont) 


ES SPEC XDCR 


FAILURE OR MDM 
OR DSC ANALOG 
INPUT PARAM 
LOSS 


@ VMCC for other 
params possibly lost 
in same MDM or 
DSC card 


(2) мор 
available оп 


He Р available 
on GNC SYS SUMM 
2 display 
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OMS SW/VLV 
MISCOMP 


- 
-à 
N 


OMS SW/VLV 
MISCOMP 


= 
N 


11.2a OMS VLV tb — bp 


10.1а[ 38 | 
(08) More 


than one tb — bp ? 
NO 


OMS Viv 
tb — bp 


Miscompare 
exists in L,R 
OMS TK ISOL 
VLV A(B) or 

L,R OMS 
XFEED VLV A(B) 


Nominal Config: 
(МА7ЗС:!) 
cb АС1 AFT POD 
VLV GP 1 
ФА(ФВ,ФС) ~ cl 
cb АС2 AFT POD 
VLV GP 2 
ФА(ФВ,ФС) — cl 
cb АСЗ AFT POD 
VLV GP 3 
ФА(ФВ,ФС) — cl 
AFT POD ММ 
LOGIC GP 
1/3 — ON 
1/2 — ON 
2/3 - ON 
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ES 
Which OMS vlv 
tb — bp: 


(O8) 

L OMS TK ISOLA 
and 

R OMS TK ISOLA 
and 

L OMS XFEED A 


L OMS XFEED B 
and 
R OMS XFEED B 


L OMS TK ISOL B 
and 

R OMS TK ISOL B 
and 

R OMS XFEED A 


SEPARATE 
FAILURES. 
TROUBLESHOOT 
VLVS 
INDIVIDUALLY 


reconfig, tb — bp 
occurred ? 


E VAC motor 


thermal overload 


e Aff OMS sw — 
GPC 

e Wait 3 min, then 
reposition sw to 
mode in which 
tb — bp occurred 
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POD/AMC1 
BUS FAILURE 


EPS 
SSR-143 


POD/AMC2 
BUS FAILURE 


EPS 
SSR-144 


| 6 | POD/AMC3 
BUS FAILURE 


EPS 
SSR-145 


| | VLV FAILURE 


OR tb FAILURE 
OR MICROSW 
FAILURE 


CONTINUOUS 
PWR PROBLEM. 
THERMAL 
OVERLOAD 
RESET. VLV 
OPERATIONAL 


e Aff OMS sw — 
GPC 


For subsequent 
reconfig, ignore 
tb — bp. After viv 
commanded, wait 
3 sec; then position 
appropriate sw to 
GPC 
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11.2а (Cont) 


e Aff OMS viv — 
CL 


e Position sw to 
mode in which 
tb — bp occurred 
STICKY LIMIT 
sw OR VLV. VLV 
OPERATIONAL 


e Perform ГСМСТ 
RETURN (OPS 
2,3) (ORB PKT, 
RCS) 

е Aff OMS sw — 
GPC 

eVMCC 
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OMS Му 
tb and sw 
Disagree 


If: 
OMS vlv tb — OP 
but sw closed 
OMS му tb — CL 
but sw open 


Nominal Config: 
(МА7ЗС:!) 
cb АС1 AFT POD 
VLV GP 1 
ФА(ФВ,ФС) — cl 
cb АС2 AFT POD 
VLV GP 2 
ФА(ФВ,ФС) ~ cl 
cb АСЗ AFT POD 
VLV GP 3 
ФА(ФВ,ФС) — cl 
AFT POD VLV 
LOGIC GP 
1/3 — ON 
1/2 — ON 
2/3 — ON 


09/24/08 


DISAGREE 


10.1a[ 40 | 


Мм reconfig in 
progress ? 
YES 


11.22 OMS МІУ tb AND sw POSITION 


tb OR sw 
FAILURE 


e Perform l'ENCT 
RETURN (OPS 
2,3) (ORB PKT, 
RCS) 

e Aff OMS sw — 
GPC 

eVMCC 
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This Page Intentionally Blank 
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OMS PRPLT 
THERMAL 


= 
= 
с 


OMS PRPLT 
THERMAL 


_ 
өз 


If: 

Any param on 
OMS Thermal 
Limit Table 
out-of-limits 

Refer to OMS 
THERMAL LIMIT 
TABLE 


Nominal Config: 

(A14) 

RCS/OMS HTR 
OMS CRSFD 
LINES (two) – 


А AUTO(B AUTO), 


B OFF(A OFF) 
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11.3a PRPLT THRM OMS 


Param(s) 
out-of-limits 
high or low: 


TRANSIENT 


CONDITION THERMOSTAT THERMOSTAT 


CKT FAILED OFF 
OR HEATING 
FROM 
CONTROLLING 
CKT 
INADEQUATE OR 


CKT FAILED ON 
OR EXTREMELY 
HOT 
ENVIRONMENT 
OR INST FAILURE 
OR BIAS 


INST FAILURE OR 
BIAS 


Switch to other 
htr/thermostat ckt 


(A14) 
RCS/OMS HTR 
OMS CRSFD 
LINES 
“ AOFF(B OFF) 
e B AUTO 

(A AUTO) 


OMS THERMAL LIMIT TABLE 


FDA LIMIT 
PARAMETER 
HIGH 


OMS CRSFD L R с 

ХЕР OX XXXS XXXS XXXS 50 90 © 
GMBL LN XXXS XXXS 50 90 © 

DRN OX XXXS XXXS 50 (7) 


FU OX 
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(9 Msg available 
with SM in RUN 


mode only 


(2) Htrs cycling 
high/low or 
intermittent xdcr 
failure. VMCC 


Because of 
insufficient onboard 
data and complexity 
of interacting 
htr/thermostat 
groups, crew cannot 
identify specific 
failure or determine 
instrument faults 


@ VMCC for 
further analysis, 
possible reconfig, 
and/or attitude 
change 


When no 
onboard thermal 
visibility into 
crossfeed lines (no 
SM and no BFS) 
exists, both A,B Htr 
sets will be turned to 
AUTO 


(6) OMS CRSFD L 
GMBL LN and OMS 
CRSFD C XFD OX 
upper limit is 100 
degF 


@ OMS CRSFD R 
DRN OX upper limit 
is 110 degF 
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11.35 ТНКМ PRPLT 


©) BFS msg 
available in MM 104, 
SMO 105, 106, 301, 302, 


303, and when BFS 
THRM PRPLT BFS SM 0 
THERMAL 


in OPS 0 
If: PRPLT POD OMS 
Any up or down CRSFD: 
arrows displayed 


@ If SM 89 PRPLT 
THERMAL is 
available, display 
may be used to 
provide insight into 
problem, with MCC 
consultation 


THERMOSTAT 
CKT FAILED ON 
OR EXTREMELY 


or PRPLT OMS 
CRSFD lines of 
BFS SMO 
THERMAL 


(3) THERMAL 
display 


display available only 
OR INST FAILURE 


Nominal Config: 

(A14) 

RCS/OMS HTR 

L POD (two) - A 
AUTO(B AUTO), 
B OFF(A OFF) 

R POD (two) - A 
AUTO(B AUTO), 
B OFF(A OFF) 

CRSFD LINES 
(two) - A AUTO 
(B AUTO) 
B OFF(A OFF) 
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ENVIRONMENT 


TRANSIENT 
CONDITION 


THERMOSTAT 
CKT FAILED OFF 
OR HEATING 
FROM 
CONTROLLING 
CKT 
INADEQUATE OR 
INST FAILURE OR 
BIAS 


OR BIAS 


Arrow in which 
area: 


OMS CRSFD 


CAUTION 


Simultaneous 
operation of both A, 
B Htr circuits in 
pods will result in 
htr burnout 


Switch to other 
htr/thermostat ckt 


Which area failed: 


Right Pod 


Left Pod 


(A14) 
RCS/OMS HTR 
L POD (two) – 
“ AOFF(B OFF) 
e B AUTO 

(A AUTO) 
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ЕЗ Switch to other 


htr/thermostat ckt 


RCS/OMS HTR 
OMS 
CRSFD LINES - 
“ AOFF(B OFF) 
e BAUTO 

(A AUTO) 


(A14) 
RCS/OMS HTR 
R POD (two) – 
“ AOFF(B OFF) 
e B AUTO 

(A AUTO) 


from BFS. No values 
displayed, only 7, 4, 
M, H, or L 


Because of 
insufficient onboard 
data and complexity 
of interfacing 
htr/thermostat 
groups, crew cannot 
identify specific 
failure or determine 
instrument faults 


(5) Htrs cycling 
high/low or 
intermittent xdcr 
failure. VMCC 


(6) VMCC for 
further analysis, 
possible reconfig, 
and/or attitude 
change 


When no 
onboard thermal 
visibility into CRSFD 
LINES (no SM and 
no BFS) exists, both 
A,B Ніг sets will be 
turned to AUTO 
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589 PRPLT 
THRM POD 


If: 
Any param on Pod 
Thermal Limit 
Table except 
ENG I/F FU 
INJ temp 
out-of-limits 


Nominal Config: 

(A14) 

RCS/OMS HTR 

L POD (two) - A 
AUTO(B AUTO), 
B OFF(A OFF) 

R POD (two) - A 
AUTO(B AUTO), 
B OFF(A OFF) 


09/24/08 


11.3c PRPLT THRM POD 


10.3a 
10.3b| 2 | 


Both params 


1,2 out-of-limits ? 


Param(s) 
out-of-limits ? 
WEB KEEL 

OX DRN PNL 
TEST HE/OX 
RCS DRN PNL 
RCS VERN PNL 


Param(s) 
out-of-limits 
high or low: 


Neither 


THERMOSTAT 
CKT FAILED OFF 
OR HEATING 
FROM 
CONTROLLING 
CKT 
INADEQUATE OR 
INST FAILURE OR 
BIAS 


CAUTION 


Simultaneous ops 
of both A,B HTR 
ckts in pods will 
result in burnout of 
htrs 


| 8. Switch to other 
htr/thermostat ckt 


Which area failed: 


Right Pod 
Left Pod 


(A14) 
RCS/OMS HTR 
L POD (two) – 
“ A OFF(B OFF) 
e B AUTO 

(A AUTO) 


TRANSIENT 
CONDITION 
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© 


INST 


FAILURE 


THERMOSTAT 
CKT FAILED ON 
OR EXTREMELY 
HOT 
ENVIRONMENT 
OR INST FAILURE 
OR BIAS 


(A14) 
RCS/OMS HTR 
R POD (two) – 
“ A OFF(B OFF) 
e B AUTO 

(A AUTO) 


(9 Msg available 
with SM in RUN 


mode only 


Ө, VMCC for 


verification 


Because of 
insufficient onboard 
data and complexity 
of interacting 
htr/thermostat 
groups, crew cannot 
identify specific 
failure or determine 
instrument faults 


(2) Htrs cycling 
high/low or 
intermittent xdcr 
failure. VMCC 


(5) VMCC for 
further analysis, 
possible reconfig, 
and/or attitude 
change 
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11.3с (Cont) 


POD THERMAL LIMIT TABLE 
FDA LIMIT 


OB 

UP 
DRNPNL 1 
2 

COVER 
SERV PNL 
SERV PNL 
H E/O X 1 
2 
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OMS SSR 


OMS SSR 


OMS SSR-1 
MIXED XFD: OMS PRPLT FAILURE 


NOTE 
Procedure uses MEMORY READ/WRITE to set appropriate OMS TK ISOL viv and OMS XFEED 
vlv commands in order to connect usable OMS tk to opposite side. For single tank or single inlet 
failures, select engine in good pod. Unstow ASC PKT and reference DEORBIT MIXED XFD 
BURN PREP procedure on 7-6 for reqd address IDs. Desired values are given in Tables 1 thru 8 


O8 1. L,R OMS TK ISOL (four) — CL (tb-CL) 
XFEED (four) — CL (tb-CL) 
07 2. AFT L,R RCS XFEED (four) — CL (tb-CL) 


VMSTR RCS XFEED - OFF 


WARNING 
Do not use MSTR RCS XFEED 


until post burn or loss of Deorbit 
capability may occur 


3. Select failure case table 


Use 
Single Failures Table Dual Failures 


L OMS OX TK L OMS FU TK AND R OMS OX TK 

L OMS OX INLET L OMS OX TK AND R OMS FU TK 

L OMS FU TK L OMS FU TK AND R OMS OX INLET 

L OMS FU INLET L OMS OX INLET AND R OMS FU TK 

R OMS OX TK L OMS OX TK AND R OMS FU INLET 

R OMS OX INLET L OMS FU INLET AND R OMS OX TK 

R OMS FU TK L OMS OX INLET AND R OMS FU INLET 

R OMS FU INLET L OMS FU INLET AND R OMS OX INLET 
CRT 4. Setup GPC vlvs 

GNC 0 GPC MEMORY 

ҮНЕХ 27% 


BIT RST — ITEM 23 EXEC (*) 
Obtain and enter ADD ID from ASC PKT, 7-6, DEORBIT MIXED XFD BURN PREP, step 3. 
Obtain and enter DESIRED values from Tables 1 thru 8 


DESIRED Table A Table B 


29 ________ 

Rc ыц: From 

33 ________ f Tables 1-8 
ТЕЛО m 


\Data values in ACTUAL column agree with Table A (MCC supplied) 
WRITE — ITEM 25 EXEC 
\Data values in ACTUAL column agree with Table B (MCC supplied) 


5. BIT SET - ITEM 22 EXEC (*) 
Obtain and enter ADD ID from ASC PKT, 7-6, DEORBIT MIXED XFD BURN PREP, step 4. 
Obtain and enter DESIRED values from Tables 1 thru 8 


DESIRED 
2. 
31 


SSS — From 
33 ________ f Tables 1-8 


35 


\Data values in ACTUAL column agree with Table C 
WRITE — ITEM 25 EXEC 
\Data values in ACTUAL column agree with DESIRED 


6. During AOS, perform reconfig: 
O8 L,R OMS TK ISOL (four) - GPC 
XFEED (four) - GPC 
ҰМ config with MCC 


7. Goto DEORBIT BURN (MIXED XFEED) (Cue Card) to perform deorbit burn 
(NBurn engine in Tables 1 thru 8) 
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OMS SSR-1 (Cont) 


><] 


><] 


09/24/08 


bp bp 


ОР ОР 


bp bp 


OP OP 


TALKBACKS 


TALKBACKS 


TABLE 1 
ГЕ 1 
| ITEM DESIRED | 
| 29 554 | 
| 31 554 | 
| зз 1000 | 
35 1000 


BURN ENGINE 
EITHER 


TABLE 2 
[ 1 
| ТЕМ DESIRED | 
| 29 1154 | 
| 31 1154 | 
| 33 400 | 
35 400 | 


BURN ENGINE 
EITHER 
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TALKBACKS 


bp bp 


OP 


bp bp 


OP 


><) 


><] 


ОР 


DD] 


RCS 


TALKBACKS 


OP 


RCS 
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OMS SSR-1 (Cont) 


TABLE 3 
5 (к) 
<<] r 4 [><}—{[><} 
| ITEM DESIRED | r 
29 550 
XX | 31 550 | XX 
E 1000 
FU L 3 
ni 


TALKBACKS 
bp bp 


TALKBACKS 
bp bp 


BURN ENGINE — 
ОР ОР LEFT bp bp 


Х 


RCS 
TABLE 4 
>< p<] r | P< —[><] 
| ITEM DESIRED | 
29 1144 
ХХ E 1144 | СХ 
| 33 400 | 
35 400 
FU ох x Е ох ЕЦ 
I 
TALKBACKS TALKBACKS 
bp bp bp bp XX 
BURN ENGINE 
bp bp RIGHT OP ОР 
RCS 
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OMS SSR-1 (Cont) 


P< —{[><] 
XX 
FU ох 
XX 
[беләк 0] 
XX РАЗ 


ТАВГЕ 5 


TALKBACKS 
bp bp 


TALKBACKS 
bp bp 


BURN ENGINE 
OP OP LEFT bp bp 


RCS 


TABLE 6 
О 

Г 1 H 
| ITEM DESIRED | 

29 454 | 
| 31 454 | XX 
ЕЕ 1000 | 

35 1000 
l d ох FU 


TALKBACKS 


TALKBACKS 
bp bp 


bp bp 


BURN ENGINE 


bp bp RIGHT OP OP 


RCS 
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OMS SSR-1 (Cont) 


TABLE 7 
© 
[>< —{[><] | 
i | ITEM DESIRED | 
| 29 1104 | 
X x | 31 1104 | 
| 33 400 | 
35 400 
FU ox ! J 
TALKBACKS 
XX » 
— BURN ENGINE 
bp bp THC +X 
зс ХХ OMS % VS RCS 
3 BURN TIME 


TALKBACKS 
bp bp 
bp bp 


TABLE 8 
>H | 
1 | ITEM DESIRED 
| 29 450 
x x | 31 450 
| 33 1000 
35 1000 
FU Ox l 
TALKBACKS 
XX bp bp 
BURN ENGINE 
bp bp THC +X 
Ж x E OMS % VS RCS 
L BURN TIME 


TALKBACKS 


bp bp 


bp bp 


I<] 


FU 


RCS 


X 


FU 


RCS 
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PDRS 


12.1 RMS C/W 
12.1а C/W LT(S) ON, BUT RMS МТВ ALARM LT/TONE OFF......................... 12-4 
12.16 MULTIPLE C/W LTS AND PDRS MSGS................................................... 12-5 
1210 SAN МЕТО EET 12-6 
12.14 ABE LT — 596 PDRS ABE COMM(SY, SP, EP, WP, WY, WR)......... 12-8 
12.1e CONTR ERR LT — S96 PDRS CNTL SY(SP, EP, WP, 
WY, WR) OR PDRS CNTL POR......................... 12-19 
12.11 GPC DATA LT OR BCE BYP MCIU................................................... 12-22 
12.10 CHECK-GRT LT иу тиди ну зыл рыда ары та ua e ЫН eae 12-24 
12.1h - S96 PDRS CKCRT D.......................................... 12-26 
12.11 - S96 PDRS TEST SPA......................................... 12-27 
12.1j — S96 PDRS CKCRT SY(SP, EP, WP, 
WY WIR) eiie otc tee Peer t dice 12-31 
12.1k - S96 PDRS CKCRT ЕЕ........................................ 12-33 
12.11 - 596 PDRS CKCRT T CK.................................... 12-36 
12.1m - S96 PDRS CKCRT НС ....................................... 12-37 
12.1n - PDRS SLIP SY(SP, EP, WP, WY, WR, ALL) ...... 12-38 
12.10 - 594 PDRS WR К................................................ 12-39 
12.1р — PDRS TEST BRK(C/W, NMI, FS, LOSS)............ 12-40 
12.1q = 596 PDRS CKCRT ЕЅ........................................ 12-42 
12.1r RELEASELT —PDRS REL .........1:.... creen 12-43 
12.1s — PDRS REL (CUE CARD EXECUTED)................ 12-44 
12.1t DERIGIDIZE LT — PDRS DERIG ................ een 12-45 
12.1u — PDRS DERIG (CUE CARD EXECUTED) .......... 12-46 
12.1v PORT TEMP LT —PDRS TEMP PORT ............................................ 12-47 
12.1w STBD TEMP LT - PDRS TEMP STBD............................................. 12-49 
12.2 RMS D&C 
12.2а MSTR ALARM ON, BUT C/W LT(S) OFF ................. sess 12-52 
12.2b BRAKES - ON, BUT BRAKES tb – OFF.................................................... 12-53 
12.2c — OFF, BUT BRAKES tb — ON................................................... 12-54 
12.2d SAFING - AUTO, BUT SAFING tb – bp..................................................... 12-55 
12:26. RESERVED: uu iere toties bled qed esi dre v анам а ast not used 
ТӘ (RESERVED! a LS n S A Sh choo ah faded ылы tee ree et not used 
12.2g SELECTED MODE ANNUN - OFF OR АШ A8 LTS – OFF...................... 12-57 
12.2h SHLDR BRACE REL tb — bp AFTER CMD................................................ 12-59 
12.3 END EFFECTOR 
12.3a EE FAILS TO GRAPPLE CONSTRAINED PL IN EE MODE - AUTO ....... 12-60 
12.3b EE FAILS TO RELEASE/DERIGIDIZE CONSTRAINED PL IN 
EE MODE - AUTO... а c иннии ШАЛЫН Мағ Ре LE АН 12-62 
12-36. IRESERVED: mius Qa Ы mr ee Th EROR not used 
12:3d: RESERVED а Ree a Gu ee ead ents not used 
12.3e EE FAILS TO RELEASE IN EE MODE - МАМ........................................... 12-67 
12.3f DERIGIDIZE/EXTEND IN MANUAL.................................... 12-69 
12.3g MULTIPLE EE tb ABNORMAL WHILE NO EE CMDS 
(EE MODE — AUTO OR МАМ). ийыш каиын HH eee 12-71 
12.3h EE tb ABNORMAL WHILE EE MODE OFF................................................ 12-73 
12.3i CAPTURE SEQ ABORTED (CUE CARD EXECUTED) ............................ 12-75 
12.3) NO AUTO RELEASE (CUE CARD ЕХЕСОТЕО)....................................... 12-76 
12.3k MANUAL RELEASE (CUE CARD EXECUTED).................................. 12-78 
12.31 DERIGID (CUE CARD EXECUTED)................................... 12-80 


12-1 MAL/ALL/GEN J 


PDRS 


12.4 
12.4а 
12.4b 
12.4с 
12.44 


12.5 
12.5a 


12.5b 
12.5c 
12.5d 


12.5e 


PDRS 


12.5f 


1 2 PDRS SSR 


PDRS SSR-1 MPM МТК INHIBIT DISABLE ........................................ 
SSR-2. RESERVED н аен дна aasan РА 
556-3 ВАСКОКІМЕ TECHNIQUE - JOINT FREE.................... 
SSR-4 RMS IFM D&C КІТ... rere niente 


RMS OPS 


ARM RESPONSE ABNORMAL IN MANUAL MODES ................. 
AUTO MODES ...................... 

JOINT RESPONSE ABNORMAL IN SINGLE MODE ................... 
DIRECT MODE ................... 


MPM/MRL 
MPM DPY - tb NOT DPY, IND NOT NOMINAL, OR 


SINGLE MTR DRIVE TIME..................... tente toin tnn inna 


MPM STO - tb NOT STO, IND NOT NOMINAL, OR 


SINGLE MTR DRIVE TIME..................... té tt pi eere e tte 


MRL REL - tb NOT REL, IND NOT NOMINAL, OR 


SINGLE MTR DRIVE TIME....::.: connettore enne 


MRL LAT - tb NOT LAT, IND NOT NOMINAL, OR 


SINGLE MTR DRIVE TIME..................... nh uc etes 


PORT(STBD) RMS RETEN LATCHES R-F-L tb — bp 


МНЕМ:СКАРЕЕРВ „аана ai ias aa 


PORT(STBD) RMS RETEN LATCHES R-F-L tb — gray WHEN 


UNCRADLED a aaa aaa aaa Нин Sua a на 


12-2 


RT 12-102 


MAL/ALL/GEN J 


This Page Intentionally Blank 
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RMS C/W 


12.1a C/W LT(S) ON, BUT RMS MSTR ALARM 
LT/TONE OFF 


C/W Lt(s) On, 
but MSTR 
(A8U) 
ALARM Lt and/or «BRAKES — ON 


Tong Ort • PARAM sel — 
TEST (30 sec 
max) 


ALARM LT AND/ e Use SM 
OR TONE FAILED ALERT and 
OFF OR MSTR other cues for 
PDRS Fault ALARM CANCEL failure 
Msgs CONTACT SHORT annunciation 
« Go to appropriate 
MAL 


| 6 | GPC DATA It 


оп? 

ALARM CKT 

FAILURE 
o 
o ИО ON - ITEM 5 
= eVCRT msg Fault ae 
c Summ Page І 

e Go to appropriate 

MAL for msg 
12.1 


e Continue 
normally. 
Failure will be 
annunciated by 
MSTR ALARM 
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12.16 MULTIPLE СМ LTS AND PDRS MSGS 


MSTR ALARM 
(A8U) 


е BRAKES - ОМ 
| e Perform highest 
Multiple C/W Lts priority MAL (Its 


listed in priority 
Multiple PDRS 
msgs 


order) 
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RMS MSTR 
ALARM 


$96 PDRS 
MCIU 
ICF (MADC, 
MCPC), PDRS 
TEST C/W 
(BRK), BCE 
BYP MCIU 


If: 

МАРС, МСРС, ICF, 
Frame Sync, 
MCIU failure 
warning circuit 
failure 


Nominal Config: 
(A8L) 
RMS PWR - PRI 


09/24/08 


12.1c C/W MCIU LT 
124a| 5 | 
124b 1 | 


(A8U) 
«BRAKES – ОМ 


5М 94 РОК5 
CONTROL 
ИО ON - ITEM 5 NO | 2 | Try to 


Ыш reestablish I/O 


YES ° ПО ON - ITEM 


5 EXEC (*) 


VO ON - ITEM 5 
0? 
NO 


At least one of 

MCIU: 

МАРС “Р NO 
MCPC ‘V’ 

ICF Y? 


E Try to restart 


MCIU 


CONTROL 
e Record WR 
RANGE 


(ABL) 
«RMS SEL – 

OFF ‘PDRS TEST 
e RMS PWR- C/W ? 

OFF (Expect SM 

ALERT and BCE 

BYP MCIU msg) 
e RMS PWR - 

PRI (MA) 


(CRT) 
e ПО ON - ITEM 
5 EXEC (*) 


(A8L) 

e |f RMS selected 
at time of failure, 
RMS SEL - 
PORT (MA & SM 
ALERT possible) 


(A8U) nd 
C/W MCIU It on ? 


YES 
(4) 
MCIU 


FAILURE 


14 | DIRECT and 
B/U drive modes 
remain. EE MAN 


and B/U RELEASE 
remain, but limping 


unavailable 
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NO 


QO 


YES TRANSIENT 


MCIU FAIL 
(3) 


(A8U) 
e SAFING — 
CANCEL 


(tb-gray) 
e Continue ops 


DIRECT and 
B/U drive modes 
remain. All EE 
modes remain, but 
limping unavailable 


MCIU LT CKT 
FAILURE IN D&C 
PNL 


e Continue ops 


Ground can 
detect if failure was 
NON-MASKABLE 
INTERRUPT (NMI) 
before removing 
brakes 


(2) Additional 
transients possible 


(3) Taking brakes 
off will clear MCIU It 
and related down 
arrows 


(4) Full capability 
may be restored 
with RMS MCIU 
CHANGEOUT (IFM) 


G) Display data 
may be unreliable. 
Additional fault msgs 
and C&W lights 
possible 


(6) MCIU tt not 
available for 
subsequent MCIU 
failures, but MSTR 
ALARM still available 


MAL/ALL/GEN J 


PDRS 


TRANSIENT 
MCIU FAILURE 


SM 94 PDRS 
CONTROL 
(A8U) 

e SAFING — 


CANCEL 
(tb-gray) 


e If WR RANGE 
different than 
recorded value, 
update WR 
RANGE on SM 
94 (ITEM 26) 

e Continue ops 


09/24/08 


12.1c (Cont) 


MCIU C/W CKT 
FAILURE 


EE MAN and 


B/U RELEASE 
modes remain. EE 
AUTO may remain 


e |f unloaded, 
VMCC for 
possible EE 
AUTO checkout 


12-7 


(2) Additional 
transients possible 


(4) Full capability 
may be restored 
with RMS MCIU 
CHANGEOUT (IFM) 


(6) MCIU It not 
available for 
subsequent MCIU 
failures, but MSTR 
ALARM still available 


MAL/ALL/GEN J 


RMS MSTR 
ALARM 


S96 PDRS 


ABE COMM (SY, 
SP, EP, WP, WY, 


WR) 


Nominal Config: 

(A8L) 

RMS PWR — PRI 

RMS SEL - PORT 

(CRT) 

SM 94 I/O ON — 
ITEM 5 (*) 


09/24/08 


12.14 C/W ABE LT — S96 PDRS ABE COMM 
(SY, SP, EP, WP, WY, WR) 


12.16] 1 | 
I 


«BRAKES - ОМ 
5М 96 РОК5 
FAULTS 

ABE: COMM X ? 


YES 


2 | Reset ABE 


(A8L) 

e RMS SEL – 
OFF 

e RMS SEL – 
PORT 


Any ABE related 
annunciations ? 


FAULTS 

ABE BITE: or 
CHECK CRT: 

SPA BITE TEST: 
Joint related ABE 
BITE or BITE TEST 


for one or more 
joints ? 


| 8 | Identify failed 


joint 


ABE BITE: or 
CHECK CRT: 

SPA BITE TEST: 
Choose first joint 

in sequence SY, 
SP,EP,WP,WY,WR 
which has ABE or 
BITE TEST annun 


(A8U) 
JOINT - failed 
one 
MODE — 
DIRECT 
SINGLE/DIRECT 
DR- ‘+’ and - 
(Мог motion) 
MODE - not 
DIRECT 


Joint drive properly ? NO 
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(Т) Full capability 
may be regained by 
RMS MCIU 
CHANGEOUT (IFM) 


e Continue nominal 
ops 


B/U drive modes 
remain 


SPA FAILURE 


MAL/ALL/GEN J 


mode remains. 
DIRECT mode for 
five good joints. EE 
MAN remains. Data 
for failed joint and 
joints toward wrist 
may be unreliable 


|? 


СНЕСК СВТ: 
SPA BITE TEST 
‘LOSS’ for failed 
joint ? 

YES 


CORRUPT 
BITE AND BITE 
VERIFICATION 
DATA 


DIRECT and 
B/U drive modes 
remain 


09/24/08 


CHECK CRT - 
EXT FS Y? 


NO Determine 


type of BITE 


Multiple ABE BITE: 
down arrows for 
one joint only 


Any single type of 
ABE annunciation 
for any jt(s): ABE 
BITE: 


TOTAL 
COMPENSATOR ‘J’ 


TACHOMETER ‘V’ 
COMMUTATOR ‘J’ 


MDA 
OVERCURRENT/ 
MOTOR DRV 
FAULT Ч 


MDA DEMAND 
VOLTAGE “2 


A/D CONVERTER 


BRAKE ‘J’ 
POS ENCODER ‘V’ 


BACKUP RELAY 
aj: 


SPA OR 


MCIU FAILURE 


B/U drive modes 
remain. EE MAN 
mode remains, but 
limping unavailable. 
Data for all joint 
unreliable 


Е 
о 


= 
© 
о 


Е 
= 


№ | ol fol IN 


= 
о 
Кә] 
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DIRECT and 
B/U drive modes 
remain. EE MAN 
mode remains, but 
limping unavailable. 
Data for failed joint 
and joints toward 
wrist may be 
unreliable 


TACHOMETER 
ELECTRONICS 
OR BITE CIRCUIT 
FAILURE 


DIRECT and 
B/U drive modes 
remain 


Ө Full capability 


will be regained by 
RMS MCIU 
CHANGEOUT (IFM) 


(3) If any wrist joint 
data is unreliable, 
EE Auto mode may 
be lost 


If annunciation 
for all six joints is 
identical, full 
capability may be 
regained by 
RMS MCIU 
CHANGEOUT 
(ІЕМ). If 
annunciation 
is not for all six 
joints, then SPA 
failure 


Computer 
supported modes 
available but 
subsequent SPA 
failure for same joint 
may not be 
annunciated or 
protected by 
autobrakes. May 
receive spurious 
SPA or EEEU 
annunciations 


©) For BITE circuit 
failure, MCIU 
OVERRIDE: ABE 
OVRD A (ITEM 36) 
on SPEC 95, PDRS 
OVERRIDE, can be 
used to remove 
autobrakes and 
regain computer 
supported modes 
(on MCC GO). 
Subsequent 
tachometer failure 
for same joint will 
be annunciated by 
CONTR ERR and 
protected by 
autobrakes 


For tach 
failure, rate data 
is unreliable 


MAL/ALL/GEN J 


ABE BITE: 
BACKUP RELAY ‘J’ 
for one joint only ? 


CONTACT SHORT. 
POSSIBLE 
SLUGGISH JOINT 


BRAKES - ON at 
time of failure ? 


FAILURE IN SPA, 
BRAKE 
ASSEMBLY, OR 
BRAKE BITE 
CIRCUIT FAILURE 


(2 


DIRECT апа 
B/U drive modes 
remain for five good 
joints. Possible 
degraded response 
for failed joint in 
DIRECT and/or B/U 
drive mode 


09/24/08 


12.1d (Cont) 


25 | FALSE B/U 
RELAY BITE 
FAILURE 


e Continue ops. All 
drive modes 
available 


ES | 32 | Driving failed 
joint in DIRECT 
mode at time of 
failure ? 


FAILED OFF OR 
BRAKE BITE 
CIRCUIT FAILURE 


DIRECT and 
B/U drive modes 
remain 


e Continue nominal 


DIRECT and 
B/U drive modes 
remain 


CONVERTER 
FAILURE OR EPC 
OUT OF 
TOLERANCE 


33 | Reset ABE 


(A8L) 

e RMS SEL — 
OFF 

e RMS SEL — 
PORT 


Did failure 
reannunciate for 
same joint ? 


Monitor SM 96 
while cycling brakes 


SM 96 PDRS 
FAULTS 


(A8U) 
“ BRAKES - OFF 
. -ON 


ABE BITE: 
BRAKE * when 
BRAKES - OFF ? 


BRAKE CMD 
FAILED IN SPA 
OR BRAKE 
ASSEMBLY 
FAILURE 
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Possible 


TOTAL 
COMPENSATOR 
BITE for failed joint 
while driving. Direct 
Drive joint test may 
determine failed 
joint 


(9) For A/D 
Converter failure 
MCIU OVERRIDE 
ABE OVRD C (ITEM 
38) on SPEC 95, 
PDRS OVERRIDE, 
can be used to 
remove autobrakes 
and regain computer 
supported modes 
(on MCC GO). 
Subsequent failures 
for same joint will be 
annunciated by 
CONTR ERR and 
protected by 
autobrakes 


MCIU 


OVERRIDE: ABE 
OVRD B (ITEM 37) 
on SPEC 95, PDRS 
OVERRIDE, can be 
used to remove 
autobrakes and 
regain computer 
supported modes 
(on MCC GO). 
Subsequent failure 
for same joint will 
not be annunciated 
or protected by 
autobrakes 


Ф), If brake failed 


off, brakes available 
for five good joints 
and dynamic braking 
for failed joint 


G2) MCIU 


OVERRIDE: ABE 
OVRD B (ITEM 37) 
on SPEC 95, PDRS 
OVERRIDE, can be 
used to remove 
autobrakes and 
regain computer 
supported modes 
(on MCC GO). 
Possible brake 
overdrive for failed 
joint. Ground may 
determine if joint is 
sluggish 


MAL/ALL/GEN J 


(A8L) 

e RMS SEL - 
OFF 

“ RMS SEL - 
PORT 


Did same failure 
reannunciate for 
same joint ? 


Joint drive test 


(A8U) 
MODE - 
DIRECT 
JOINT - failed 
one 
SINGLE/DIRECT 
DR — ‘+’ and - 
MODE - not 
DIRECT 


MDA CLOCK 
FAILURE 
RESULTING IN 
CORRUPT 
REDUNDANT 
TACHOMETER 
DATA AND LOSS 
OF DIRECT 
DRIVE 


B/U drive 
mode remains. 
DIRECT mode for 
five good joints 


09/24/08 


(A8U) 
MODE - 
DIRECT 
JOINT - failed 
one 


SINGLE/DIRECT 


DR - ‘+’ and - 
MODE - not 
DIRECT 


ERRONEOUS 
CURRENT 
SENSOR DATA 


Monitor SM 96 
while cycling brakes 


SM 96 PDRS 
FAULTS 

(A8U) 

e BRAKES — OFF 
° — ON 
ABE BITE: TOTAL 
COMPENSATOR 
P when 

BRAKES - OFF ? 


50 | Attempt to 
drive in SINGLE 


(A8U) 

“ RATE - VERN 
BRAKES - OFF 
MODE - 
SINGLE,ENTER 
JOINT - failed 
one 
SINGLE/DIRECT 
DR — + апа 
“ BRAKES — ON 


ABE BITE: TOTAL 
COMPENSATOR 
“У reannunciate ? 


e Continue nominal 
ops 


Joint drive properly ? NO 


DIRECT and 


MDA 


FAILURE 


B/U drive 


mode remains. 
DIRECT mode for 
five good joints 


B/U drive modes 
remain 


DIRECT and 
B/U drive modes 


POSSIBLE 
ERRONEOUS 
CURRENT remain 
SENSOR, 

COMMUTATOR, 
OR TACH DATA 


VOLTAGE 
SUPPRESSION 
DIODE SHORT. 
FURTHER JOINT 
SPA DAMAGE 
POSSIBLE 


CAUTION 


Driving failed joint in 
B/U will cause loss 
of B/U mode for all 
joints 


DIRECT and 
B/U mode for five 
good joints 
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Ф) MCIU 
OVERRIDE: ABE 
OVRD C (ITEM 38) 
on SPEC 95, PDRS 
OVERRIDE, can be 
used to remove 
autobrakes and 
regain computer 
supported modes 
(on MCC GO). 
Subsequent failures 
for same joint will be 
annunciated by 
CONTR ERR and 
protected by 
autobrakes 


Additional 


annunciations may 
be received after 
ABE reset 


Ф) May receive 


CHECK CRT and 
DIRECT DRIVE 
BITE annunciation 
when driving in 
Direct mode. Cycle 
Brake sw to clear 
failure 


MAL/ALL/GEN J 


12.14 (Cont) 


Reset ABE 


(A8L) 

e RMS SEL - 
OFF 

“ RMS SEL - 
PORT 


FAULTS 

ABE BITE: 
COMMUTATOR “2, 
ABE BITE: 
MICROCOMPUTER 
р ,or A/D 
CONVERTER X ? 


SM 96 PDRS 
FAULTS 
CHECK CRT: 


SPA BITE TEST 
‘FS’ ? 


| 60 |1055 OF 


SPA NMI 


Joint drive test 


(A8U) 

e MODE – 
DIRECT 
JOINT - failed 
one 
SINGLE/DIRECT 
DR- ‘+’ and “~ 
MODE - not 
DIRECT 


Joint drive properly ? YES 
NO 


SPA FAILURE 


All drive 


modes available 


SPA FAILURE 
OR CORRUPT 
BITE DATA 


DIRECT and 
B/U drive modes 
remain 
mode remains. 
DIRECT mode for 
five good joints 


09/24/08 


NO | 59 | Joint drive test 


(A8U) 
MODE - 
DIRECT 
JOINT - failed 
one 
SINGLE/DIRECT 
DR - ‘+’ and - 
MODE - not 
DIRECT 


SM 96 PDRS 
FAULTS 
ABE BITE: 


MICROCOMPUTER 
“Р reannunciate ? 


E @ 
TRANSIENT | 66 | All drive 
FAILURE modes available 


YES BITE 


CIRCUIT FAILURE 


e Continue nominal 
ops 
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(з) If any wrist joint 
data is unreliable, 
EE Auto mode may 
be lost 


Additional 


annunciations may 
be received after 
ABE reset 


One failure 


away from possible 
uncommanded 
motion, but 
protected by auto 
brakes and 
annunciated by 
CONTR ERR 


G) When driving 
any joint in DIRECT, 
failure will 
reannunciate. 
Recycle arm select 
to regain computer 
supported modes 


MAL/ALL/GEN J 


71 | Reset АВЕ 


(A8L) 

e RMS SEL - 
OFF 

“ RMS SEL - 
PORT 


SM 96 PDRS 
FAULTS 

ABE BITE: MDA 
DEMAND VOLTAGE 


‘Y or A/D 
CONVERTER X ? 


Joint drive test 


(A8U) 

е JOINT - failed 
one 
MODE - 
DIRECT 
SINGLE/DIRECT 
DR — ‘+’ and - 
(Nfor motion) 
MODE - not 
DIRECT 


MDA BITE 
CIRCUIT FAILURE 
OR MDA 
ELECTRONICS 
FAILURE 
RESULTING IN 
RMS RUNAWAY 
OR SLUGGISH 
JOINT 


DIRECT and 
B/U drive modes 
remain 


09/24/08 


FAULTS 

ABE BITE: MDA 
OVERCURRENT/ 
MOTOR DRV 
FAULT “Р 
COMMUTATOR “Р 
or CHECK CRT: 
SPA BITE TEST: 


‘O/C’ ? 
© 


NO 


Attempt to 


drive in SINGLE 


(A8U) 

“ RATE — VERN 
BRAKES — OFF 
MODE - 
SINGLE,ENTER 
JOINT - failed 
one 
SINGLE/DIRECT 
DR - + and “—' 
BRAKES - ON 


SM 96 PDRS 
FAULTS 

ABE BITE: MDA 
DEMAND 


VOLTAGE ‘J’ 
reannunciate? 


Joint drive test 


(A8U) 

e MODE – 
DIRECT 
JOINT - failed 
one 
SINGLE/DIRECT 
DR — ‘+’ and “~ 
MODE - not 
DIRECT 


SM 96 PDRS 
FAULTS 

ABE BITE: 
MDA DEMAND 


VOLTAGE ‘J’ 
annunciate ? 


NO 


TRANSIENT 
FAILURE 


e Continue nominal 
ops 


FAILURE 
RESULTING IN 
REDUCED 
MOTOR TORQUE 
FOR FAILED 
JOINT OR MOTOR 
PHASE SHORT 


CAUTION 


If motor phase 
shorted, driving 
failed joint in B/U 
may cause loss of 
B/U mode for all 
joints 


DRIVE CIRCUIT 
FAILURE 
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ELECTRICAL 
POWER 
CONDITIONER 
FAILURE 


B/U drive 


mode remains. 
DIRECT mode for 


five good joints 


SINGLE and 


DIRECT drive 
modes with possible 
degraded joint 
response for failed 
joint. B/U drive 
mode remains for 
five good joints 


Computer 
supported and B/U 
drive modes 
remain. DIRECT 
mode for five good 
joints 


Removing 


brakes may result in 
reannunciation of 
failure and 
autobrakes 


Subsequent 


MDA Demand 
Voltage BITE 
possible while 
driving failed joint. 
For commutator and 
MDA demand 
voltage failures, 
MCIU OVERRIDE: 
ABE OVRD B (ITEM 
37) on SPEC 95, 
PDRS OVERRIDE, 
can be used to 
remove autobrakes 
and regain SINGLE 
drive mode (on MCC 
GO). Subsequent 
failure for same joint 
will not be 
annunciated or 
protected by 
autobrakes 


For MDA BITE 


circuit failure, MCIU 
OVERRIDE: ABE 
OVRD B (ITEM 37) 
on SPEC 95, PDRS 
OVERRIDE, can be 
used to remove 
autobrakes and 
regain computer 
supported modes, or 
SINGLE drive mode 
for sluggish joint (on 
MCC GO). 
Subsequent failures 
for same joint will be 
annunciated by 
CONTR ERR and 
protected by 
autobrakes 


MAL/ALL/GEN J 


(A8U) 
e BRAKES - OFF 
“ BRAKES - ON 


ABE BITE: MDA 


DEMAND VOLTAGE 


OVERCURRENT/ 
MOTOR DRV 
FAULT’ ‘X clear 
when BRAKES — 
OFF ? 


CONTINUOUSLY 
ENABLED, LOSS 
OF MDA 
DYNAMIC 
BRAKING, MDA 
OUTPUT SWITCH 
SHORTED, OR 
BITE CIRCUIT 
FAILURE 


Attempt to 


drive Joint 


(A8U) 

e JOINT - failed 
one 
MODE - 
DIRECT 
SINGLE/DIRECT 
DR — + or“ 
МОРЕ - not 
DIRECT 


ABE BITE: 
BRAKE ‘JV’ recur ? 


TRANSIENT 
PROBABLY 
DUE TO 
SINGLE/DIRECT 
DR SWITCH 
BOUNCE 
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12.1d (Cont) 


CAUTION 


Failed joint may 
drive in wrong 
direction 


CAUTION 


If MDA output 
switch shorted, 
driving failed joint in 
B/U may cause loss 
of B/U mode for all 
joints 


93 | Computer 
supported and 
DIRECT drive 
modes remain. 
B/U mode for five 
good joints 


FAILED ON IN 
DIRECT MODE 
FOR FAILED JOINT 


Joint drive test 


(A8U) 
MODE - 
DIRECT 
JOINT - failed 
one 
SINGLE/DIRECT 
DR — ‘+’ and - 
MODE - not 
DIRECT 


Joint drive properly ? NO 


YES 


MDA 


FAILURE 


B/U drive modes 
remain 


supported and B/U 
drive modes 
remain. Direct 
mode for five good 
joints 
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(2) For MDA 


continuously 
enabled or loss of 
dynamic braking, 
subsequent failure 
(runaway or failed 
free joint) will be 
annunciated but not 
stopped by 
autobrakes or 
dynamic braking, 
respectively 


@, Port RMS SEL 
will need to be 
cycled to regain 
computer supported 
modes 


| 39 | MDA 


FAILURE 


B/U drive 


mode remains. 
DIRECT mode for 
five good joints 


MAL/ALL/GEN J 


12.14 (Cont) 


100 


(A8U) 
MODE - 
DIRECT 
JOINT - failed 
one 
SINGLE/DIRECT 
DR- ‘+’ and - 
MODE - not 
DIRECT 


Joint drive properly ? NO 


COMMUTATOR 
BITE 


3| DIRECT and 
B/U drive modes 
remain 


09/24/08 


(A8L) 

e RMS SEL- 
OFF 
RMS PWR - 
B/U (expect SM 
ALERT and BCE 
BYP MCIU) 
RMS SEL - 
PORT 


(A8U) 

• В/О JOINT — 
failed joint 

e B/U DRIVE ‘+’ or 


Did joint drive 
properly ? 


PRIMARY 
COMMUTATOR 
DATA FAILURE 


B/U drive 


mode remains. 
DIRECT mode for 
five good joints 


COMMUTATOR 
DISC FAILURE 


Possible backdrive 
technique for free 
joint (PDRS 
SSR-3) or EVA 
reqd 
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(23 MCIU 
OVERRIDE: ABE 
OVRD B (ITEM 37) 
on SPEC 95, PDRS 
OVERRIDE, can be 
used to remove 
autobrakes and 
regain single mode 
for five good joints, 
but the MDA is 
inhibited on the failed 
joint, and is 
therefore, electrically 
free. Brakes will stop 
joint motion. 
Override may be 
used with caution on 
MCC GO 


MCIU 


OVERRIDE: ABE 
OVRD B (ITEM 37) 
on SPEC 95, PDRS 
OVERRIDE, required 
to regain computer 
supported modes for 
the backdrive 
technique 


Reconfig to 


PRI PWR; if 
required 


(A8L) 

e RMS SEL- 
OFF 

e RMS PWR - 
PRI (expect MA) 


SM 94 PDRS 

CONTROL 

e /ООМ-ІТЕМ 
5 ЕХЕС (*) 


(A8L) 
e RMS SEL — 
PORT 


(A8U) 
e SAFING — 
CANCEL 


(tb-gray) 


MAL/ALL/GEN J 


Monitor SM 96 
while cycling brakes 


SM 96 PDRS 
FAULTS 
(A8U) 


е BRAKES - OFF 
e BRAKES — ON 


ABE BITE: MDA 
OVERCURRENT/ 
MOTOR DRV 
FAULT ‘J’ when 
BRAKES - OFF ? 


TRANSIENT 
FAILURE 


e Continue nominal 
ops 
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12.1d (Cont) 


Joint drive test 


(A8U) 
BRAKES - ON 
MODE - 
DIRECT 
JOINT - failed 
one 
SINGLE/DIRECT 
DR - ‘+’ and - 
MODE - not 
DIRECT 


Joint drive properly ? NO 


FAILURE 
RESULTING IN 
REDUCED 
MOTOR TORQUE 
FOR FAILED 
JOINT 


MDA 3] B/U drive 

FAILURE mode remains. 
DIRECT mode for 
five good joints 


B/U drive 


mode remains. 
SINGLE and 
DIRECT drive 
modes with possible 
degraded joint 
response for failed 
joint 
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Subsequent 
MDA Demand 
Voltage BITE 
possible while 
driving failed joint 


MAL/ALL/GEN J 


12.14 (Cont) 
Additional 


annunciations of 
TOTAL 
COMPENSATOR or 
117 BACKUP RELAY is 
good indication that 
(A8L) driving failed joint in 
e RMS SEL — B/U will cause loss 
OFF of B/U for all joints 
e RMS SEL — 


PORT 


Joint drive test 


(A8U) 
MODE - 
DIRECT 
JOINT - failed 
one 
SINGLE/DIRECT 
DR- ‘+’ and - 
MODE - not 
DIRECT 


Joint drive properly ? NO 


YES 


ABE BITE: MDA 
DEMAND VOLTAGE 


121] SPA FAILURE VY? 


NO 
12 


SPA FAILURE 


DIRECT and Driving failed joint in 


B/U drive modes B/U may cause loss 
remain B/U drive of B/U mode for all 


mode remains. joints 
DIRECT mode for 
five good joints 


B/U drive modes 
remain for five good 
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12.14 (Cont) 


(A8U) 
MODE - 
DIRECT 
JOINT - failed 
one 
SINGLE/DIRECT 
DR- ‘+’ and “~ 
MODE - not 
DIRECT 


SM 96 PDRS 
FAULTS 


ABE BITE: МА |no 
DEMAND VOLTAGE 
“Р annunciate ? 


ENCODER AND 
COMMUTATOR 
DATA 


B/U drive 


mode remains. 
DIRECT mode for 
five good joints 


09/24/08 


Joint drive 


properly in 
DIRECT (visually) ? 


CAUTION 


Joint may be free 
and unrestrained by 
brakes. Driving 
other joints may 
cause motion of 
failed joint 


MECHANICAL 
FAILURE. ALL 
MODES LOST 
FOR FAILED 
JOINT 


Possible backdrive 
technique for free 
joint (PDRS 
SSR-3) or EVA 
reqd 


TACHOMETER 
OR ENCODER 


DIRECT and 
B/U drive modes 
remain 
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For tach 
failure, rate data is 
unreliable 


(27) For encoder 


failure, MCIU 
OVERRIDE: ABE 
OVRD A (ITEM 36) 
on SPEC 95, PDRS 
OVERRIDE, can be 
used to remove 
autobrakes and 
regain SINGLE 
mode (on MCC GO). 
Position hold is not 
functional for failed 
joint. Subsequent 
TACH failure will be 
annunciated by 
CONTR ERR or 
TOTAL 
COMPENSATOR 
and protected by 
autobrakes 


For encoder 


failure, joint data is 
unreliable. REACH 
LIMIT and SOFT 
STOP annunciations 
not available for 
failed joint 


MCIU 
OVERRIDE: ABE 


OVRD A (ITEM 36) 
on SPEC 95 PDRS 
OVERRIDE required 
to regain computer 
supported modes for 
backdrive technique 


MAL/ALL/GEN J 


PDRS CNTL SY 
(SP, EP, WP, WY, 
WR) or PDRS 
CNTL POR 


If: 


FAULTS 

CONTR ERROR SY 
(SP,EP,WP,WY,WR) 
‘Y (Joint 
Consistency 
Check failed) 


Nominal Config: 

(A8L) 

RMS PWR — PRI 
SEL - PORT 


09/24/08 


12.1e C/W CONTR ERR LT - S96 PDRS 


CNTL SY(SP, EP, WP, WY, WR) 
OR PDRS CNTL POR 


12ль[ 1 | 
! 


(АВП) 
«BRAKES - ОМ 


'PDRS CNTL ES 
РОК? 


МО 


(A8U) 
“ PARAMETER 
sel - JOINT 

ANGLE 


All six Joint Angle 
readouts equal to 
joint biases ? 


SM 96 PDRS 
FAULTS 


e Identify failed joint 


If CHECK CRT: 

POS ENCODER ‘V’ 

SM 94 PDRS 

e POS ENC CK 
INH, ENA — 


ITEM 12,11 
EXEC 


Joint Angle readout 
equal to joint bias ? 


(A8U) 

e КАТЕ- 
COARSE 

e BRAKES — OFF 

e MODE — 
SINGLE, ENTER 
Drive each JNT in 
turn, first away 
from structure 
then toward 
structure until 
steady state (15 
sec max) 


Any joint stalled ? 


12.4с[ 26 | 


S96 PDRS CK CRT 
FS? 


YES 


EXTERNAL 
FRAME SYNC 
FAILURE IN MCIU 
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POSSIBLE 


SLUGGISH JOINT 
DUE TO 
INCREASED 
GEAR BOX 
FRICTION OR 
BRAKE 
MECHANISM JAM 


CAUTION 


Exercise care when 
using manual 
modes close to 
structure. 
Trajectory will 
deviate by at least 
8 in or 3 deg if 
alarm occurs 


e Continue in 
manual modes. 
Additional alarms 
possible 


NO | в |Loss ОЕ 


EXTERNAL 
FRAME SYNC 
AT ABE 


| 11 | DIRECT and 


B/U drive modes 
remain. MAN and 
B/U RELEASE EE 
modes remain 


Joint biases 
Arm S/N 201 
-2.5 
*2.0 
*0.5 
-0.4 
-1.0 
*0.1 
Arm S/N 301 
SY -0.9 
SP *24 
EP -0.0 
WP -1.0 
WY -1.9 
WR +0.3 
Arm S/N 303 
-2.4 
+4.0 
+3.6 
+0.9 
+0.1 
+2.8 


+0.6 
+1.3 
-0.6 
-0.8 
+0.9 
+2.6 


If alarms 
become a nuisance, 
use vernier rates, 
SINGLE, or on MCC 
call inhibit POHS 
CNTL 


(3) EE this) 
inaccurate. All 
display data bad 


(4) Full capability 
may be restored 
with RMS MCIU 
CHANGEOUT (IFM) 


MAL/ALL/GEN J 


e |f motion of failed 
joint could result 
in collision, 
VMCC 


CAUTION 


Arm may have 

up to 2 ft of 
uncommanded 
motion if not 
captured to 
constrained payload 


(A8U) 

e JOINT - failed 
one 

“ BRAKES — OFF 


C/W CONTR ERR [МО 
It back on ? 


09/24/08 


e |f motion of failed 
joint could result 
in collision, 
VMCC 


е MODE – 
DIRECT 
* JOINT - failed 


one 

• SINGLE/DIRECT 
DR — ‘+’ or“ 
(2 sec max) 

е MODE - not 
DIRECT 


Joint move (visual)? 


PWR-ON RESET 
FAILURE. ALL 
DATA FOR FAILED 
JOINT IS BAD 


DIRECT and 
B/U drive modes 
remain for good 
joints, and B/U drive 
mode only for failed 
joint. All EE modes 
remain 


Joint moving 


(visual) ? 


(A8U) 

e BRAKES — ON 

e MODE – 
DIRECT 
JOINT - failed 
one 
SINGLE/DIRECT 
DR- ‘+’ and “~ 
MODE - not 
DIRECT 


Joint drive properly 
(visual) ? 


RUNAWAY DUE 
TO MDA FAILURE 


Taking BRAKES OFF may result in 
unannunciated motion of failed joint. Be ready 
to apply BRAKES if motion occurs 


Joint move 
(visual) ? 


е MODE- 
SINGLE, ENTER 
(It-on) 

• SINGLE/DIRECT 
DR — ‘+’ and - 


Joint drive (visual) ? 


ENCODER 
FAILURE 


DIRECT, B/U drive 
modes remain. 
Joint position data 
unreliable for failed 
joint 


RUNAWAY DUE 
TO TACH OR MDA 
FAILURE 


B/U drive modes 
remain for good 
joints, and B/U drive 
mode only for failed 
joint 
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e BRAKES – ON 


JOINT SYNC 
FAILURE 


DIRECT and 
B/U drive modes 
remain. If wrist joint 
failed, AUTO EE 
mode lost. MAN EE 
modes remain 


DIRECT and 
B/U drive modes 
remain 


CONTROL 
e POS ENC CK 
INH — ITEM 12 


EXEC 


(5) REACH LIMITs 
and SOFT STOPs 
annunciation not 
available for failed 
joint 


Position hold 
function will not work 
for failed joint 


MAL/ALL/GEN J 


PDRS 


Ез 


Visual ¥ of joint 


motion 


(A8U) 

e BRAKES — ON 

е MODE — 
DIRECT 
SINGLE/DIRECT 
DR — ‘+’ or“ 
(2 sec max) 
MODE - not 
DIRECT 


Joint drive (visual) ? [YES 


NO 


(A8L) 

e RMS SEL- 
OFF 

e RMS PWR - 
OFF (Expect SM 
ALERT and BCE 
BYP MCIU) 

• RMS PWR - 
B/U 

e RMS SEL — 
PORT 


(A8U) 

e В/О JOINT - 
failed one 

e BUDR- ‘+’ 
or - 


Joint drive (visual) 2 [N° 


YES 


MDA 


FAILURE 


DIRECT and 
B/U drive modes 
remain for good 
joints, B/U drive 
mode only for failed 
joint 
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12.1e (Cont) 


Joint angle 


data 


(A8U) 

е MODE — 
DIRECT 

e SINGLE/DIRECT 
DR — ‘+’ or“ 
(2 sec max) 

e MODE - not 
DIRECT 

Does joint angle ES 

indication change 

and appear to track 

motion ? 


ENCODER 
FAILURE 


SINGLE, 
DIRECT, B/U drive 
modes remain. 
Joint position data 
unreliable for failed 
joint 


STRUCTURE 
FAILURE, ҮМСС 


қхалағаса сағаға WW 

Ñ wanum | 

Mme 
Joint may be 
unrestrained. 
Watch for drift 


\For accurate 
joint tach data by 
monitoring for 
attitude rates 


eVBRAKES – ОМ 
PARAMETER — 
RATE Р/Ү/К 
MODE - 
DIRECT 
SINGLE/DIRECT 
DR-‘+’ ог“ 
MODE - not 
DIRECT 


Were all PYR actual | NO 
attitude rates zero ? 


37 | FALSE 
ALARM OR 
TRANSIENT 


e Continue ops. 
Further alarms 
possible 


TACH DATA 
FAILURE 


DIRECT and 
B/U drive modes 
remain 


SM 94 PDRS 
CONTROL 
e POS ENC CK 


INH — ITEM 12 
EXEC 
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(5) REACH LIMITs 
and SOFT STOPs 
annunciation not 
available for failed 
joint 


Position hold 
function will not 
work for failed joint 


@ MCC can 


determine if 
fwd/backdrive flag 
failure is cause of 
false alarm 


Whiplash 


technique or EVA 
may be reqd to cradle 
arm 


MAL/ALL/GEN J 


RMS MSTR 
ALARM 
BCE BYP 
MCIU 
SM 94 I/O OFF 
ITEM 6 '* 
No SM Msgs 
SAFING tb — bp 
f: 


If: 
Loss of MCIU I/O 


Nominal Config: 
(A8L) 
RMS PWR — PRI 


09/24/08 


12.1а 
12.1b 


Try to 
reestablish I/O 
(A8U) 
eVBRAKES — ON 
SM 94 PDRS 
CONTROL 


e ЈО ON - ITEM 
5 EXEC 


/OON-ITEM5 (Ев TRANSIENT 
- 2 DATA DROPOUT 


NO 
Pwr cycle 


MCIU 


e Note GPC DATA 
It status 


(A8L) 

e RMS SEL — 
OFF 

e RMS PWR- 
OFF 

e RMS PWR- 
PRI (MA) 


(CRT) 
e /О ON - ITEM 
5 EXEC '* 


For arm ops, 

(A8L) 

e RMS SEL- 
PORT (MA & SM 
ALERT possible) 


ИО ON-ITEM5  |vES TRANSIENT 
“a MCIU PWR 
NO FAILURE 


(ABU) 


C/W GPC DATA 
It on before RMS 
pwr cycle ? 


YES 
а | Reassign SM 
GPC 


е On MCC call, 
perform DPS 
SSR-4 


SM 94 PDRS 
CONTROL 


ИО ON – ITEM 5 


YES | 9 | FAILURE OF 
TP PREVIOUS SM 
NO GPC 
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12.1f C/W GPC DATA LT OR BCE BYP MCIU 


(A8U) 
e SAFING — 
CANCEL 


e Continue nominal 
ops 


(A8U) 
e SAFING — 
CANCEL (tb-gray) 


e Continue nominal 
ops 


e Continue normal 
ops with new SM 
GPC 


@ Further 
transients are 
possible; and if 

they continue, 

full capability can 

be restored with 

SM GPC 
REASSIGNMENT 
and/or RMS MCIU 
CHANGEOUT (IFM) 


@ Further 
transients are 
possible; and if 

they continue, 

full capability can 

be restored with 
RMS MCIU 
CHANGEOUT (IFM) 


MAL/ALL/GEN J 


12.1f (Cont) 


Mode It may not 
illuminate 


(4) Full capability 


MCIU OR may be restored 
tured t with MCIU 
м ira B ЕЕЕ CHANGEOUT (IFM) 
constrained 


payload, or (5) квар тау be 
otherwise capable o 
restrained ? displaying joint data 


Primary pwr 
may be restored 
following IFM. Panel 

(A8L) edge lighting may not 
eVRMS SEL - be available 
PORT 


(A8U) 

e MODE- 
DIRECT 
JOINT - any 
SINGLE/DIRECT 
DR -= ‘+’ or“ 
MODE - not 
DIRECT 


Is joint response MCIU PWR 
normal ? FAILURE B/U drive modes 
remain. EE MAN 
mode remains but 
limping not 
available. Digital 
PRIMARY PWR mode remains. B/U data unavailable 
FAILURE (MNA PL RELEASE Z бойле 
oI) aie DIRECT drive or 
«ҮМСС for RMS ҮМСС for IFM 
CONTINGENCY 
POWERUP 
(IFM) 


09/24/08 12-23 MAL/ALL/GEN J 


RMS MSTR 
ALARM 


CHECK CRT 


(A8U) 


If: 

SPA Direct Drive 
circuit failure, SPA 
BITE Verification 
Failure, Position 
Encoder, D&C 
Comm. EE Fail, 
Thermistor 
Circuit, HC, Brake 
Slip, WR Range 
out of limits, 
MCIU BITE 
Verification Test 
circuit failure 


09/24/08 


12.1g C/W CHECK CRT LT 


12.1 [ 1 | 


e BRAKES - ОМ 


‘S96 PDRS CKCRT 
D' 


'S96 PDRS ABE SY 
(SP, EP, WP, WY, 
WR} 


‘S96 PDRS TEST 
SPA’ 


‘S96 PDRS CKCRT 
SY (SP, EP, WP, 
WY, WR)’ 


“596 PDRS CKCRT 
EE’ 

‘S96 PDRS CKCRT 
T CK’ 

‘S96 PDRS CKCRT 
HC’ 


‘PDRS SLIP SY 
(SP, EP, WP, WY, 
WR, ALL)’ 


‘S94 PDRS WR R’ 


‘PDRS TEST BRK 
(C/W, NMI, FS, 
LOSS)’ 


) 
‘S96 PDRS CKCRT 
FS’ 


12-24 


Computer 
supported modes 
available but 
subsequent 
commutator failure 
for same joint will 
not be annunciated 
or protected by 
autobrakes 


CHECK CRT: 
DIRECT DRIVE 
BITE “Р 
simultaneously for 
multiple joints ? 


Monitor SM 96 
while cycling brakes 


FAULTS 

(A8U) 

e BRAKES — OFF 
° — ON 
VABE BITE: 
TOTAL 
COMPENSATOR 
‘VY appears when 
BRAKES - OFF ? 


NO YES 


12.1d| 51 | 


СНЕСК СВТ: 
SPA BITE TEST 
'CMTR' ? 


MDA CLOCK 
FAILURE 


Ө 
| 6 | B/U drive 


mode remains. 
DIRECT mode for 
five good joints 


MAL/ALL/GEN J 


(A8U) 

eVBRAKES — ON 
JOINT - Failed 
ONE 
MODE - 
DIRECT 
SINGLE 
(DIRECT) DR - 
‘+’ and - 
MODE - not 
DIRECT 


Joint drive 
properly ? 


SINGLE/DD 
SW, JOINT SW, 
MODE SW, K2 
RELAY, DIRECT 
DRIVE CIRCUIT, 
OR DIRECT 
DRIVE BITE 
CIRCUIT FAILURE 


supported and B/U 
drive modes 
remain. DIRECT 
drive for five good 
joints 


09/24/08 


| 8 | TRANSIENT 
FAILURE 


e Continue nominal 


ops 


Joint drive test 


(A8U) 

e BRAKES - OFF 

e JOINT — any 

e MODE — 
SINGLE,ENTER 

e SINGLE 
(DIRECT) DR - 
‘+ and “~ 

e BRAKES – ОМ 


Joint drive properly ? NO 


SINGLE/ 


DIRECT DR SW 
28V CONTACT 
FAILED SHORT, 
BRAKES SW 10V 
POLE FAILED 
OPEN, OR MODE 
SW DIRECT 10V 
CONTACT FAILED 
OPEN 


16 | All drive 
modes available 
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SINGLE/ 


DIRECT DR SW 
10V CONTACT OR 
POLE FAILURE 
OR MODE SW 
10V POLE 
FAILURE IF 
SINGLE LT — 

OFF. SINGLE 
DRIVE MODE 
UNAVAILABLE 


e Use SM 95 
PDRS 
OVERRIDE to 
regain SINGLE 
drive mode 


One failure 
away from 
uncommanded joint 
drive in DIRECT 


MAL/ALL/GEN J 


RMS MSTR 
ALARM 


S96 PDRS CK 
CRT D 


CHECK CRT 
DC/MCIU “Р? 


If: 

D&C — MCIU 
transmission 
parity error, 
Testword 
miscompare, or 
address check 
fail 


Nominal Config: 

(A8L) 

RMS PWR — PRI 

(CRT) 

SM 94 I/O ON – 
ITEM 5 '* 


09/24/08 


CKCRT D 


124g [ 1 | 
I 


(A8U) 
«BRAKES - ОМ 


D&C/MCIU 
COMM FAILURE 


CAUTION 


Selecting EE Auto 
may result in 
uncommanded EE 


DIRECT and 
B/U drive modes 
remain. EE MAN 
and B/U RELEASE 
remain, but limping 
not available 


12.1h C/W CHECK CRT LT — S96 PDRS 
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Data may be 
unreliable on D&C 
pnl. ABE data on 
SM 169 still good 


(2) Full capability 
may be restored 

with RMS MCIU 
CHANGEOUT (IFM). 
If problem is in D&C 
рпі, MCIU changeout 
will not restore 
capability 


(з) Possible PDRS 
SLIP msgs if driving 
in DIRECT (once per 
joint). Possible 
PDRS DERIG and 
PDRS RELEASE 
msgs when 
performing EE 
release 


MAL/ALL/GEN J 


RMS MSTR 
ALARM 
S96 PDRS TEST 
SPA 


Nominal Config: 

(A8L) 

RMS PWR — PRI 

RMS SEL - PORT 

(CRT) 

SM 94 I/O ON – 
ITEM 5 (*) 


09/24/08 


12.11 


TEST SPA 


1214| 1 | 


1 

FAULTS 

BITE TEST: 
T 
s 
z 


4 | Monitor SM 96 
while cycling brakes 


SM 96 PDRS 
FAULTS 

(A8U) 

“ BRAKES — OFF 
š - ON 


CHECK CRT: SPA |мо | 6 | CORRUPT 
BITE TEST 'CMTR' BITE AND BITE 


clears when 5 VERIFICATION 
BRAKES - OFF 7 DATA 


YES (3) 
ЕНІПТІ 


(A8U) 
MODE - 
DIRECT 
JOINT - failed 
one 
SINGLE/DIRECT 
DR - ‘+’ and - 
MODE - not 
DIRECT 


Joint drive properly ? |NO E MDA CLOCK 
FAILURE 


© 
DIRECT and 


COMMUTATOR B/U drive modes 
BITE OR BITE remain 
VERIFICATION 

CIRCUIT FAILURE 
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C/W CHECK CRT LT — S96 PDRS 


Monitor SM 96 
while cycling brakes 


SM 96 PDRS 
FAULTS 

(A8U) 

“ BRAKES — OFF 
. - ON 
CHECK CRT: SPA 
BITE TEST 'CPU' 


clears when 
BREAKS - OFF ? 


COMPUTER BITE 
CIRCUIT FAILURE 


DIRECT and 
B/U drive modes 
remain 


DIRECT and 


B/U drive modes 
remain 


mode remains. 
DIRECT mode for 
five good joints 


©) For loss of 


microcomputer 
BITE, computer 
supported modes 
available but 
subsequent failure 
for same joint may 
not be annunciated 
or protected by 
autobrakes 


Computer 
supported modes 
available but 
subsequent SPA 
failure for same joint 
may not be 
annunciated or 
protected by 
autobrakes. May 
receive spurious 
SPA or EEEU 
annunciations 


©) May receive 


CHECK CRT It and 
DIRECT DRIVE 
BITE “/ when 
driving in Direct 
Mode. Cycle 
BRAKES sw to clear 
failure 


Computer 
supported modes 
available but 
subsequent 
commutator failure 
for same joint may 
not be annunciated 
or protected by 
autobrakes 


MAL/ALL/GEN J 


Monitor SM 96 
while cycling brakes 


SM 96 PDRS 
FAULTS 

(A8U) 

“ BRAKES — OFF 
А -ON 
CHECK CRT: SPA 
BITE TEST ‘FS’ 


clears when 
BRAKES - OFF ? 


MICRO- 


COMPUTER BITE 
OR FRAME SYNC 
BITE 
VERIFICATION 
CIRCUIT FAILURE 


B/U drive modes 
remain 


09/24/08 


12.11 (Cont) 


Monitor SM 96 
while cycling brakes 


SM 96 PDRS 

FAULTS 

(A8U) 

“ BRAKES — OFF 

š - ON 
CHECK CRT: SPA |NO 
BITE TEST ‘O/C’ 


clears when 
BRAKES - OFF ? 


Any new MDA 
OVERCURRENT/ 
MOTOR DRV 
FAULT </, TOTAL 
COMPENSATOR 
‘V, or MDA 
DEMAND 
VOLTAGE </ when 
BRAKES - OFF ? 


(A8U) 
MODE - 
DIRECT 
JOINT - failed 
one 
SINGLE/DIRECT 
DR- ‘+ ог“ 
MODE - пої 
DIRECT 


Joint move (visual)? NO 


SPA FAILURE 


B/U drive modes 
remain 


15 | CORRUPT 
BITE AND BITE 
VERIFICATION 
DATA 


MDA BITE 


OR BITE 
VERIFICATION 
CIRCUIT FAILURE 


MDA 


FAILURE 
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DIRECT and 
B/U drive modes 
remain 


DIRECT and 
B/U drive modes 
remain 


DIRECT mode 
remains for five 
good joints. B/U 
mode remains 


Computer 
supported modes 
available but 
subsequent SPA 
failure for same joint 
may not be 
annunciated or 
protected by 
autobrakes. May 
receive spurious 
SPA or EEEU 
annunciations 


(5) For MDA BITE 
circuit failure, 
computer supported 
modes available but 
subsequent MDA 
failure for same joint 
will not be 
annunciated or 
protected by 
autobrakes 


(6) IF TOTAL 


COMPENSATOR 
and MDA DEMAND 
VOLTAGE occur 
together, BRAKE 
and A/D 
CONVERTER will 
annunciate due to 
multiple failure 
combination 


For loss of 
microcomputer 
BITE, computer 
supported modes 
available but 
subsequent failure 
for same joint will 
not be annunciated 
or protected by 
autobrakes 


MAL/ALL/GEN J 


12.11 (Cont) 


Monitor SM 96 
while cycling brakes 


SM 96 PDRS 
FAULTS 
(A8U) 


е BRAKES - OFF 
° — ON 


CHECK CRT: SPA |NO CORRUPT 
BITE TEST ‘DID’ BITE AND BITE 


clears when VERIFICATION 
BRAKES - OFF ? DATA 


ABE BITE: TOTAL DRIVE BITE 
COMPENSATOR ORBITE 
L? VERIFICATION 


CIRCUIT FAILURE 


MDA CLOCK 

FAILURE mode remains. 
RESULTING IN DIRECT mode for 
CORRUPT five good joints 
REDUNDANT 

TACHOMETER 

DATA AND LOSS 

OF DIRECT 

DRIVE 


09/24/08 


DIRECT and 


B/U drive modes 
remain 


supported and B/U 
drive modes remain 
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Computer 
supported modes 
available but 
subsequent SPA 
failure for same joint 
may not be 
annunciated or 
protected by 
autobrakes. May 
receive spurious 
SPA or EEEU 
annunciations 


For DIRECT 


DRIVE BITE failure, 
DIRECT mode 
available but for 
subsequent failure 
joint could drive in 
wrong direction or 
drive two joints 
simultaneously 


© MCIU 


OVERRIDE: ABE 
OVRD C (ITEM 38) 
on SPEC 95, PDRS 
OVERRIDE, can be 
used to remove 
autobrakes and 
regain computer 
supported modes 
(on MCC GO). 
Subsequent failures 
for same joint will be 
annunciated by 
CONTR ERR and 
protected by 
autobrakes 


MAL/ALL/GEN J 


12.11 (Cont) 


Monitor SM 96 
while cycling brakes 


SM 96 PDRS 
FAULTS 
(A8U) 


е BRAKES - OFF 
° — ON 


CHECK CRT: SPA |мо | ae | CORRUPT DIRECT cmd 
BITE TEST 'PLL' BITE AND BITE B/U drive modes 


clears when VERIFICATION remain 
BRAKES – OFF ? DATA 


(A8U) 
BRAKES - OFF 
MODE - 
SINGLE,ENTER 
JOINT - failed 
one 
SINGLE/DIRECT 
DR - ‘+’ and - 
BRAKES - ON 
Joint drive properly ? |NO TACH DIRECT and 
FAILURE B/U drive modes 


remain. Rate data is 


unreliable 


| 41 | PLL BITE, 
PLL BITE 
VERIFICATION, 
OR CLEAR 
CURRENT 
SENSOR CIRCUIT 
FAILURE 


DIRECT and 
B/U drive modes 
remain 


09/24/08 12-30 


Computer 
supported modes 
available but 
subsequent SPA 
failure for same joint 
may not be 
annunciated or 
protected by 
autobrakes. May 
receive spurious 
SPA or EEEU 
annunciations 


For PLL BITE 


Failure Subsequent 
tachometer failure 
for same joint will be 
annunciated by ABE 
It and ABE BITE: 
POS ENCODER ‘J’ 
and protected by 
autobrakes 


For clear 
current sensor 
circuit failure, 
subsequent loss of 
12.8 MHz clock will 
result in joint driving 
at last commanded 
rate. Not 
annunciated or 
protected by auto 
brakes 


Computer 
supported modes 
available, but 
subsequent clock 
failure may not be 
annunciated or 
protected by 
autobrakes 


MAL/ALL/GEN J 


RMS MSTR 
ALARM 


$96 PDRS 

CKCRT SY 

(SP, EP, WP, 
WY, WR) 


If CKCKT-POS SY 
(SP, EP, WP, WY, 
WR) “Р 


Nominal Config: 

(A8L) 

RMS PWR — PRI 
SEL - PORT 


09/24/08 


12.1) 


C/W CHECK CRT LT – S96 PDRS 


CKCRT SY(SP, EP, WP, WY, WR) 


12.1g 
12.1е | 2 | 


(A8U) 

«BRAKES – ОМ 

e PARAM sel – 
JOINT ANGLE 


All six Joint Angle 
readouts equal to 
joint biases ? 


SM 96 PDRS 
FAULTS 


e Identify failed joint 


SM 94 PDRS 

CONTROL 

e POS ENC CK 
INH, ENA — 


ITEM 12,11 
EXEC 


joint angle readout 
equal to joint bias ? 


S96 PDRS CKCRT |NO 
FS? 


YES 


ӨӨ, 


EXTERNAL 
FRAME SYNC 
FAILURE IN MCIU 


e If motion of failed 
joint could result 
in collision, 
VMCC 


МОРЕ — 
DIRECT 
JOINT - failed 
one 

SINGLE 
(DIRECT) DR — 
‘+’ or “~ (2 вес 
тах) 

МОРЕ - пої 
DIRECT 


Joint move 
(visual) ? 
YES 


CAUTION 


Taking BRAKES 
OFF may result in 
unannunciated 
motion of failed 
joint. Be ready to 
apply BRAKES if 
motion occurs 


Joint move 
(visual) ? 


LOSS OF 
EXTERNAL 
FRAME SYNC AT 
ABE 


| 6 | DIRECT and 


B/U drive modes 
remain. MAN and 
B/U RELEASE EE 
modes remain 


мо | о | JoINT 


PWR-ON RESET 
FAILURE. ALL 
DATA FOR FAILED 
JOINT IS BAD 


DIRECT and 
B/U drive modes 
remain for good 
joints, and B/U drive 
mode only for failed 
joint. All EE modes 
remain 


Joint biases 
DDT&E (201) 
-2.5 
+2.0 
+0.5 
-0.4 
-1.0 
+0.1 
(301) 
-0.9 
%2.4 
-0.0 
-1.0 
-1.9 
+0.3 
(303) 
-2.4 
+4.0 
+3.6 
+0.9 
+0.1 
+2.8 
(202) 
+0.6 
*1.3 
-0.6 
-0.8 
*0.9 
*2.6 


(2) EE this) 
inaccurate. All 
display data bad 


(3) Full capability 
may be restored with 
RMS MCIU 
CHANGEOUT (IFM) 


(4) REACH LIMITs 
and SOFT STOPs 
annunciation not 
available for failed 
joint 


MAL/ALL/GEN J 


e |f loaded and 
motion of failed 
joint could result 
in collision, 
VMCC 


CAUTION 


Arm may have up to 
two ft of 
uncommanded 
motion if not 
captured to 
constrained payload 


(A8U) 

e JOINT - failed 
one 

“ BRAKES — OFF 


C/W CONTR ERR 
It ? 


20 | Joint moving 
(visual) ? 


12.1e[31 | 


09/24/08 


12.1) (Cont) 


е MODE- 
SINGLE, ENTER 
(It-on) 

e SINGLE 
(DIRECT) DR - 
"^ or 


Joint drive (visual) ? 
YES 


ENCODER 
FAILURE 


SINGLE, 
DIRECT, and B/U 
drive modes 
remain. Joint 
position data 
unreliable 


е BRAKES - ON 


e BRAKES - ON 


JOINT SYNC 
FAILURE 


DIRECT and 
B/U drive modes 
remain. If wrist joint 
failed, EE MODE 
AUTO lost 


TACH DATA 
FAILURE 


DIRECT and 


B/U drive modes 
remain 


SM 94 PDRS 
CONTROL 
e POS ENC CK 


INH — ITEM 12 
EXEC 
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(4) REACH LIMITs 
and SOFT STOPs 
annunciation not 
available for failed 
joint 


Position hold 
function will not 
work for failed joint 


MAL/ALL/GEN J 


12.1k C/W CHECK CRT LT — S96 PDRS 
CKCRT EE 


e For digital SPA 


failure, external flags 
12.1 3 
JEN can fail in pairs: 
CAP/EXTEND 


OPEN/RIG 
CHECK CRT DERIG/CLOSE 
(A8U) 
(2) other CHECK 


\BRAKES — ON 
d CRT failures will be 


HEE MODE i annunciated with MA 


and SM msg 


(5) Ground can 


determine which EE 
Auto functions remain 


RMS MSTR 
ALARM 


grapple of a 
constrained PL? @ FullEE AUTO 
capability may be 
CHECK CRT: regained with an 
EE FLAG V MCIU CHANGEOUT 
EEEU ШЫ (IFM) 


EE CMDS “У release of a 
constrained PL? 


If: 

EE CMDS out of 
tolerance, EEEU 
BITE, or EE 
FLAG mismatch 


CHECK CRT: 5 | | 6 | EE MAN and 
Nominal Config: MICROSW CKT B/U RELEASE 
(A8L) EE FLAG Ч” FAILURE OR modes remain. Use 
RMS PWR - PRI DIGITAL SPA following maximum 
SEL — PORT EXTERNAL FLAG drive times for failed 
CKT FAILURE indications: 
CAPTURE - 3 sec 
RIGID — 25 sec 
DERIGID — 5 sec 


RELEASE - 3 sec 
OUTPUT FAILED 
IN MCIU EXTEND - 20 sec 


EEEU ‘J’ e For RIGID MSW 
failed on, 
DERIGID MSW 


EE MAN and failed off, or 
B/U RELEASE CAPTURE failed 
modes remain. EE on, use PL ID 0 


AUTO may remain for unloaded 
rates 


EE CMDS ‘V’ 
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All EE tb — bp 
except DERIGID 
tb — gray ? 


Further captures 
may not be possible 


Further EE 


captures planned ? 


e When ready for 
P/L release, 
release in EE 
MODE - МАМ. 
If reqd, use B/U 
EE RELEASE 
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12.1k (Cont) 


Pwr cycle 


EEEU 


(A8L) 

e RMS SEL — 
OFF 

e RMS SEL — 
PORT 


(A8U) 


C/W CHECK CRT 
It — off ? 


«ҮМСС. Мау 
require payload 
reberthing 


meme | 


(A8U) 

e EE MODE — 
MAN 
EE CAPTURE 
sw — depress 
(3 sec) 


C/W CHECK 
CRT It — on, 
while holding sw 
and EE CLOSE 


C/W CHECK 
CRT It — on, 
while holding sw 
and EE CLOSE 


C/W CHECK 
CRT It — off, 
while holding sw 
and EE CLOSE 


C/W CHECK 
CRT It — off, 
while holding sw 
and EE CLOSE 
tb — gray 


TRANSIENT 
FAILURE 


EE B/U 


RELEASE remains 


e Use LOADED 
RATE (ITEM 14) 
on SPEC 95, 
PDRS 
OVERRIDE to 
set or reset 
loaded rate limit 
flag to achieve 
correct rate 
limiting in 
computer 
supported modes 


EEEU BITE 
CKT FAILURE OR 
WR DIGITAL SPA 
EXTERNAL FLAG 
CKT FAILURE 


COMMUTATOR 
FAILURE. 

EE NOT 
OPERATIONAL 


CAPTURE 
FAILURE OR EE 
ELECTRICAL 
FAILURE. 

EE NOT 
OPERATIONAL 
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All EE modes 
remain 


(A8U) 


е EE MODE — 


OFF 


(A8U) 
e EE МОРЕ – 
OFF 


(5) WWR roll range 


value. Deselecting 
and reselecting RMS 
may cause WR roll 
range value to be 
incorrect 


(6) Additional 
alarms possible 


Subsequent 
uncommanded 
release or 
derigidization will 
not be annunciated 


EEEU BITE 


checks will be 
masked. Other 
CHECK CRT failures 
will be annunciated 
with MA and SM msg 
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24 | VRIGIDIZE 


(A8U) 

“ EE MAN 
CONTR - 
RIGID (2 sec) 


NRELEASE 


(RMS RHC) 

e EE RELEASE - 
depress (hold 3 
sec) 

(A8U) EE OPEN 

tb — gray ? 


NDERIGIDIZE 


(A8U) 

“ EE MAN 
CONTR - 
DERIGID (2 sec) 

e EE МОРЕ – 
OFF 


EE EXTEND 
tb — gray ? 


EEEU 


DERIGID FAILURE 


AUTO/MAN 


CAPTURE remains; 


However, only one 
capture available 
since DERIGIDIZE 
lost. Tipoff rates 
possible when 
releasing from 
RIGID carriage 
position 


09/24/08 


12.1k (Cont) 


FAILURE OR EE 
ELECTRICAL 
FAILURE. 

EE NOT 
OPERATIONAL 


RELEASE 
FAILURE OR EE 
ELECTRICAL 
FAILURE 


EEEU BITE 
CKT FAILURE 


All EE modes 


remain 


(A8U) 
e EE МОРЕ – 
OFF 


(A8U) 
e EE MODE — 

OFF 
AUTO/MAN 
RELEASE lost. B/U 
release remains 
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«ҮМСС for GO to 
maneuver EE 
into position to 
view the snare 
cables for B/U 
release 


EEEU BITE 
checks will be 
masked. Other 
CHECK CRT failures 
will be annunciated 
with MA and SM msg 
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12.11 C/W CHECK CRT LT — S96 PDRS 
CKCRT T CK 


e MCC may 


1214( 1 | TMBU temp limits to 


prevent nuisance 
| alarms 


TEMP CKT 
FAILED IN MCIU 
«BRAKES — ОМ 


(A8L) 


SM 96 PDRS “ PORT RMS HTR 
FAULTS А,В (two) — 
AUTO 
CHECK CRT: 


TMP CKT V 


e Continue ops. 
Temp data may 
be incorrect 


PORT TEMP 

CAUTION AND 

PDRS TEMP 
PORT 


If: 
Thermistor circuit 
reference voltage 
fail 


Nominal Config: 
(A8L) 
PORT RMS 

НТК A(B) - AUTO 
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RMS MSTR 
ALARM 


S96 PDRS 
CKCRT HC 


CHECK CRT: 
MCIU HC V 


If: 
HC hardover or 
MCIU MUX 
mismatch 


Nominal Config: 

(A8L) 

RMS PWR — PRI 
SEL - PORT 
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12.19] 1 | 
I 


(A8U) 
«BRAKES - ОМ 


If RMS in S/W 
STOP region 
(SOFT STOP 
tb-bp), ҮМСС for 
failed axis 


If arm unloaded: 

e DAP: VERN 
(FREE) 

If arm loaded: 

e DAP: FREE 


(A8U) 

e BRAKES - OFF 

“ MODE - TEST, 
ENTER 


STATUS 

(RHC/THC) 

e Slowly deflect 
each axis full 
scale (+/-) while 
monitoring for 
additional error 
msgs 
Note CMD rates 
on CRT 


OSCILLATOR 
FEEDBACK CKT 
FAILURE 


(A8U) 
“ BRAKES - ON 


e DAP: as reqd 


Manual modes are 
usable with partial 
HC deflections for 
failed axis 


CONTROLLER 
HARDOVER 
FAILURE 


| 6 | Any axis CMD 
rate = 0? 


| 8 | TRANSIENT 
FAILURE 


(A8U) 
“ BRAKES - ОМ 


e DAP: as reqd 
e Continue normal 
ops 
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12.1m СЛУ CHECK CRT LT – S96 PDRS 
CKCRT HC 


(A8U) 
“ BRAKES - ON 


e DAP: as reqd 


Manual modes may 
be usable without 
failed axis 


(Т) Full capability 
may be restored with 
RMS MCIU 
CHANGEOUT (IFM) 


(> Single HC axis 
failure workaround 
capability exists via 
SM 95 PDRS 
OVERRIDE. Each 
time item 33 or 34 is 
toggled will result in 
MA and SM alert 
being reannunciated 
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RMS MSTR 
ALARM 


PDRS SLIP 
SY(SP, EP, WP, 
WY, WR, ALL) 


If: 

BRAKES - ON 
and MODE - not 
DIRECT and joint 
angle motion 
> | LOADED 
VALUE 


Nominal Config: 

(A8U) 

RMS SEL - PORT 

BRAKES - ОМ 

BRAKES tb — ОМ 

MODE - not 
DIRECT 
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12.19] 1 | 


e DAP: FREE 


(A8U) 
“ BRAKES - OFF 


e Check CRT msg 
FAULT SUMM 
Page to 
determine slipped 
joint(s) 


RMS 
unloaded ? 


SLIPPAGE OR 
LOW BRAKE 
TORQUE 


N WARNING | 
Wand 
Auto Brakes will not 
stop failed joint if 
low brake torque 


12.1п C/W CHECK CRT LT – PDRS SLIP 
SY(SP, EP, WP, WY, WR, ALL) 


LOW BRAKE 
TORQUE 


Ses 
N WARNING H 
S355 


Auto Brakes will not 
stop failed joint 


(A8U) 

е BRAKES - ON 

е Remove 
BRAKES only if 
attitude control 
reqd 
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e MCC can 


attempt to correlate 
jet activity with 
'PDRS SLIP' msg or 
may recommend a 
joint drive test to 
ascertain brake 
health 
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RMS MSTR 
ALARM 


If: 
WR range does 
not agree with 
encoder quadrant 


Nominal Config: 

(A8L) 

RMS PWR — PRI 
SEL - PORT 
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е BRAKES - ON 


Is correct WR 
RANGE (2-5) 
known ? 


CAUTION 


If loaded, damage 
to RMS and/or PL 
could result if WR 
joint driven into 
hard stop. If 
loaded, VMCC 


(A8U) 

e JOINT – WR 

e MODE- 
DIRECT 


SM 94 PDRS 
CONTROL 
* [ТЕМ 26 + correct 


value (2-5) 
ЕХЕС 


• SINGLE/DIRECT 
DR - “ until 
motion stops 
(hard stop) 


SM 94 PDRS 
CONTROL 


* ITEM 26 +1 
EXEC 


Expect MA, REACH 
LIMIT It and S/W 
STOP tb — bp 
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12.10 C/W CHECK CRT LT — S94 PDRS WR R 


e Continue normal 
ops 


• SINGLE/DIRECT 
DR - ‘+’ to 
desired WR angle 

e Continue ops 


©) MCC may be 
able to determine 
correct value 


Msg may result 
because of RMS 
deselect and 
reselect, driving WR 
in B/U, or SM major 
function move to 
another GPC 


© 


WR 


-360 to -450 


-180 to -360 
0 to -180 
O to 180 
180 to 360 
360 to 450 


(4) Expect CKCRT 
itand "596 PDRS 
CKCRT WR'. Clear 
with SM 94 PDRS 
CONTROL ITEM 

12, 11 
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12.1р C/W CHECK CRT LT – PDRS TEST BRK 
(C/W, NMI, FS, LOSS) 


12.19[ 1 | 
RMS MSTR 
к 


«ҮВКАКЕ5 - ОМ 
СНЕСК СКТ 
Lt 
‘PDRS TEST BRK’ 
PDRS TEST 


BRK(C/W, NMI, 
‘PDRS TEST C/W’ 


FS, LOSS) 
If: 
Verification test 
circuit failure ng 
'PDRS TEST FS’ 


‘PDRS TEST 
LOSS’ 


MCIU FAILURE 


e Continue ops 
WARNING 


H/W WATCHDOG 
TIMER BITE 
VERIFICATION 
TEST 


e Continue ops 


NMI BITE 
OR BITE e Continue ops 
VERIFICATION 
CIRCUIT FAILURE 


INTERNAL 
FRAME SYNC 
BITE FAILURE 
OR BITE 
VERIFICATION 
CIRCUIT FAILURE 


(A8L) 
«RMS SEL - 
PORT 


e Continue ops 


STATUS CIRCUIT 
FAILURE 
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(Q) meU failure 
warning/Master 
Alarm may not be 
available for 
subsequent failures. 
Autobrakes remain 


Subsequent 
MCIU failure warning 
may be accompanied 
by additional msgs 


(9 NMI тау be lost 
for subsequent H/W 
Watchdog Timer 
failure. Autobrakes 
remain 


Autobrakes may 
not be available for a 
subsequent loss of 
Internal Frame Sync 


Next failure may 
result in a six-joint 
runaway at last 
commanded rates. 
Annunciated 


Brakes operate 
nominally, but tb will 
remain OFF 
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е BRAKES - OFF 


BRAKES 
tb - OFF ? 


YES 


е BRAKES - ОМ 


Additional ‘PDRS 
TEST BRK’ and 
CHECK CRT It on 
for 1 sec ? 


NO 


CHECK CRT 
It on ? 


(A8L) 
e RMS SEL - 
OFF 


ABE It and various 
other failure 
indications ? 


12.1p (Cont) 


ES 


(2 


STBD PWR 
FLAG FAILED ON 
IN MCIU 
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NO All digitals 


lost except temp 
data and EE 
tbs (six) — bp ? 


PORT PWR 


FLAG FAILED OFF 
IN MCIU 


B/U drive modes 
remain. MAN and 
B/U RELEASE EE 
modes remain. 
RMS in TEMP 
MONITOR mode. 
Only temp data 
displayed 


MANUAL 
BRAKE DRIVE 
CIRCUIT 
FAILURE. 
AUTOBRAKES OK 


BRAKES DRIVE 
CIRCUIT OR BITE 
VERIFICATION 
CIRCUIT FAILURE 


RMS SEL - 
PORT (MA & SM 
ALERT) 
Continue ops 


BRAKES - ON 
MODE — 
DIRECT 
SINGLE 
(DIRECT) DR - 
+ or “~ each joint 
in turn 

АП joints drive ? 


DRIVER OR AUTO 
BRAKES CIRCUIT 
FAILURE. 
BRAKES FAILED 
ON 


| 21 | DIRECT and 


B/U drive modes 
remain 


e Continue ops 


e Continue ops in 
DIRECT mode or 
VMCC 
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NO BRAKE 


SHORT 


DIRECT and 


B/U drive modes 
remain for five good 
joints. Failed joint 
cannot be driven 


e MODE - not 
DIRECT 


G Driving failed 
joint in B/U will blow 
* 28V BDA fuse for all 
joints. EVA may be 
reqd to cradle arm 


Full capability 


may be restored with 
RMS MCIU 
CHANGEOUT (IFM) 


(9) RMS limping will 
not exist during EE 


ops. Use EE MAN 
RELEASE for single 
joint ops 


MCIU BITE 
verification test will 
apply brakes 1 sec 
after brake sw on 


Failure will 
reannunciate with 
BRAKE sw transition 
from OFF to ON 


(12) RMS 
temperature monitor 
mode not available 
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12.14 C/W CHECK CRT LT — S96 PDRS 
CKCRT FS 


e Full capability 


will be restored with 
RMS MCIU 
CHANGEOUT (IFM) 


RMS MSTR (2) Auto brakes 
ALARM (A8U) available for 


e BRAKES — OFF subsequent loss of 
External Frame Sync 
CHECK CRT It due to SPA detected 
e BRAKES - ОМ loss of Frame Sync 
f: 


MCIU External 


Frame Sync BITE 
or BITE EXTERNAL EXTERNAL 


Verification Test FRAME SYNC FRAME SYNC 
Circuit failure BITE CIRCUIT BITE 
FAILURE VERIFICATION 
TEST CIRCUIT 
FAILURE 


e BRAKES — ON Ге | 
Direct апа B/U drive 
modes remain 
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RMS MSTR 
ALARM 
RELEASE 
SM PDRS REL 


(CRT) 


If: 
Uncommanded 
release warning 


09/24/08 


12.1г C/W RELEASE LT — PDRS REL 
12.1] 1 | 


«BRAKES – ON 
• ЕЕ MODE - 
OFF 


CLOSE tb — gray ? 


e EE MODE - 
MAN 

e EE RELEASE 
sw — depress, 
until OPEN 
tb — gray 
(3 sec max) 
EE MAN 
CONTR - 
DERIGID, until 
EXTEND 
tb — gray 
(25 sec max) 
EE CAPTURE 
sw - depress, 
until CLOSE 
tb — gray 
(3 sec max) 
EE MODE - 
OFF 


CLOSE tb — gray ? 


e EE MODE - 
MAN 

e EE MAN 
CONTR - 
RIGID, until 
RIGID tb — gray 
or CLOSE 
tb — bp 
(25 sec max) 
EE MODE - 
OFF 


CLOSE tb — gray ? 


YES 
E 
Ө, 


DEGRADED 
CAPTURE BRAKE 


derigidizing, 
uncommanded 
release alarm 
possible 


e EE MODE — 
MAN 

e EE MAN 
CONTR - 
RIGID, until 
RIGID tb — gray 
(25 sec max) 

e EE MODE — 
OFF 


e Perform PULL 
TEST 


Any separation at 
EE/GF interface ? 


MECHANICAL 


FAILURE. 
EE NOT 
OPERATIONAL 


NO | 8 | CAPTURE 
tb — gray ? 


EE MODE - 
MAN 

EE CAPTURE 
sw — depress, 
until CLOSE 
tb — gray 

(3 sec max) 
EE MAN 
CONTR - 
RIGID, until 
RIGID tb — gray 
or CLOSE 

tb — bp 

(25 sec max) 
EE MODE - 
OFF 


CLOSE tb — gray ? 


YES 
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NO CAPTURE 


Subsequent 
uncommanded 
release will not be 
annunciated 


© RMS loaded 


rates can be set via 
SM 95 PDRS 
OVERRIDE 


©) For digital SPA 
failure, EXTEND 


flag may be failed 
OFF causing EE 
motor to continue 
to drive until EE 
MODE - OFF 
during AUTO 
RELEASE 


(4) Rigidize brake 
is sufficient to hold 
MSW CKT EE drive train 
FAILURE OR 

DIGITAL SPA 

EXTERNAL FLAG 


CKT FAILURE 


EE MAN mode 


remains. EE AUTO 
release remains 


CAPTURE 
BRAKE FAILURE. 
EE NOT 
OPERATIONAL 
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RMS MSTR 
ALARM 
RELEASE 
SM PDRS REL 


(CRT) 
If: 


Uncommanded 
release warning 


09/24/08 


«BRAKES — ON 
• EE MODE - 
OFF 


MECHANICAL 
FAILURE OR 
DEGRADED 
CAPTURE BRAKE 


MSW CKT 
FAILURE OR 
DIGITAL SPA 
EXTERNAL FLAG 
CKT FAILURE 


EE MAN mode 
remains. EE AUTO 
release remains 
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12.15 C/W RELEASE LT - PDRS REL 
(CUE CARD EXECUTED) 


EE not 


operational 


«ҮМСС for 
possible EE 
checkout 


Subsequent 
uncommanded 
release will not be 
annunciated 


For subsequent 
capture, RMS 
loaded rates can be 
set via SM 95 PDRS 
OVERRIDE 


(з) For digital SPA 
failure, EXTEND 
flag may be failed 
off causing EE 
motor to continue 

to drive until EE 
MODE - OFF 
during AUTO 
RELEASE 
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DERIGIDIZE 


(A8U) 


RMS MSTR 
ALARM 
SM PDRS 
DERIG 


(CRT) 
If: 


Uncommanded 
derigidize warning 


Nominal Config: 
PL is 6 DOF 
constrained 


10/20/08 


12.1t C/W DERIGIDIZE LT — PDRS DERIG 


12.1b] 1 | 


«УЕЕ MODE — OFF 


SM 169 PDRS 

STATUS 

EE CLOSE - 1 and |NO RIGIDIZE 

EE DERIG - 0? BRAKE OR DRIVE 


YES TRAIN FAILURE. 


EE NOT 
OPERATIONAL 


Manual Derigidization 


(A8U) 

e EE MODE — MAN 

e EE MAN CONTR - DERIGID, until 
DERIGID tb — gray (5 sec max) 

е EE MODE - OFF 


NO 
DERIGID — 1? RIGIDIZE 
“сузу DRIVE FAILED 


MECHANICALLY 
| 6 | Manual FREE. EE NOT 
Rigidization 


OPERATIONAL 
(A8U) 


e EE MODE - MAN 
e EE MAN 
CONTR - RIGID, 
until RIGID 
tb — gray (6 sec 
max) 
e EE MODE - OFF 


@ Loss of Rigidize 
brake will cause 


motion of the snare 
drive mechanism 


(2) RIGID CMD wil 
reset C/W 
DERIGIDIZE check 
and extinguish light 


Ground can 
verify that stall 
current occurs at the 
expected time 


@ Further 
uncommanded 
derigidizations will 
not be annunciated 


@ RMS loaded 
rates can be set via 
SM 95 PDRS 


OVERRIDE after 
next payload capture 


Microsw ckt 
failures include 
circuitry in the SPA, 
therefore 
microswitches can 
fail in pairs: 
CAP/EXTEND 
OPEN/RIG 
CLOSE/DERIG 
Timing of each phase 
is critical to prevent 
motor burnout. EE 
Mode to OFF after 
spec time 


NO 
RIGID — 1? EE RIGID 
YES 


9 | VEE/GF I/F 


(RMS RHC) 
e RATE — VERN 


(A8U) 

e BRAKES - OFF 
(tb-OFF) 

e MODE - END 
EFF, ENTER 

e Try to back EE off 
of GF 

e BRAKES - ON 


EE/GF interface 
separates or EE 
DERIG - 1? 


MICROSW 
RIGGING OR 
ORIG CARRIAGE 
POS AT EDGE OF 
MICROSW LIMIT 


EE MAN mode 
MICROSW CKT remains. AUTO 
FAILURE. FALSE RELEASE remains 
C/W DERIGIDIZE for Microsw failure. 
ALARM AUTO CAPTURE 
remains but mtr will 
drive until EE 


MODE - OFF 


YES| 10 | RIGIDIZE 
DRIVE FAILED 


MECHANICALLY 
FREE. EE NOT 
OPERATIONAL 


e Continue Ops 
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MAL/ALL/GEN J 


12.1u C/W DERIGIDIZE LT — PDRS DERIG 
(CUE CARD EXECUTED) 


e Additional 


DERIGID alarms 
possible 


©) Further 
uncommanded 


eVEE MODE - derigidizations will 
OFF not be annunciated 


RMS MSTR Was payload Es] 2 |RIGIDIZE EE not (3) RMS loaded 
ALARM released ? DRIVE FAILED operational rates can be set 
NO MECHANICALLY via SM 95 PDRS 

FREE OVERRIDE after 


SM PDRS next payload 
DERIGID capture 


(CRT) EE RIGID NO EEDERIGID ves (2) MSW ckt 


ші tb — gray ? tb — gray ? failures include 


circuitry in the SPA, 
therefore 
microswitches can 
| 6 | DEGRADED fail in pairs: 
RIGIDIZE BRAKE EE MODE - CAP/EXTEND 
MAN OPEN/RIG 
EE MAN CLOSE/DERIG 
CONTR — Timing of each 


DERIGID until phase is critical to 


DERIGID tb — prevent motor 
gray (5 sec max) burnout. EE Mode 


Payload may EE MODE — Sw to OFF after spec 
derigidize during OFF time 
RMS motion 


Uncommanded 
derigidize warning 


RIGIDIZE 
DRIVE FAILED 
MECHANICALLY 
FREE 


(RMS RHC) е EE MODE - e Stay free drift 
е RATE — VERN MAN 


e EE MAN 
° se sata " CONTR - RIGID 
unti reiease (6 sec max) 


е EE MODE - 


EE RIGID EE MAN mode 
MICROSW CKT remains. AUTO 
FAILURE. FALSE RELEASE remains 
C/W DERIGIDIZE for MSW failure. 
ALARM AUTO CAPTURE 

remains but mtr will 
drive until EE 
MODE - OFF 
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PDRS TEMP 
PORT 


RMS MSTR 
ALARM 


PORT 
TEMP 
(A8U) 


If: 
Temp exceeds 
alarm limits 


Nominal Config: 
(A8L) 
PORT RMS 

НТК A(B) - AUTO 


НТА АВ (two) – 
AUTO 
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PORT 


12.1b] 1 | 
9 


(A8U) 

«BRAKES - ОМ 

“ PARAM SEL - 
PORT TEMP 

e JOINT - CRIT 
TEMP 


TEMP < LOW temp 
alarm limits 


TEMP > HIGH temp 
alarm limits 


TRANSIENT 
FAILURE 


7 |Joint temps 
are within limits. 
Continue ops. 
Further alarms 
possible 


Loaded arm ? 


e Cradle arm 
ASAP 

e Go to RMS 
POWERDN 
(PDRS OPS) 


14 
E QE) 


«ҮОіһег joint 
temps 


Any other joint 
temps within 10 
degF of crit temp ? 


Both Htrs A 


and B AUTO ? 


Е Select 


alternate htr 


(A8L) 

e PORT НТВ 
А(В)- OFF 

e PORT НТВ 
B(A) - AUTO 


Reposition of 
orbiter/arm to 
cooler attitude 
may be reqd 
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12.1у C/W PORT TEMP LT - PDRS TEMP 


THERMAL 
ENVIRONMENT 


e PORT HTRA- 
OFF 


(A8U) 
e JOINT — CRIT 
TEMP 


(A8L) 

“ PORTHTRA- 
AUTO 

“ PORTHTRB- 
OFF 


(1) HIGH temp 
alarm limits: 

LED = 172 

ABE (SPA) = 106 
ABE (EE) = 144 
LOW temp alarm 
limits: 

LED =0 

ABE (ALL) = 0 


Normally, joint 
temps vary between 
15 degF and 60 degF 


(з) SP АВЕ and SY 
ABE represent single 
temp reading. WP 
ABE and WY ABE 
represent single temp 
reading 


(4) МСС тау 
TMBU temp limits to 


prevent nuisance 
alarms 


Since arm 
hardware damage 
may occur if limits 
exceeded, arm must 
be powered off prior 
to reaching temp 
acceptance limits 
(LED 181 degF, ABE 
SPA 117 degF, ABE 
EE 154 degF) to 
prevent jettison. 
RMS SEL - OFF 
will remove power to 
the arm, reducing 
heat contributed by 
arm electronics 
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e Other joint 
temps 


Any other joint 
temps « 15 ? 


Both htrs A 


and B AUTO ? 


Select 


alternate htrs 


(A8L) 

e PORT HTR 
A(B) - OFF 

e PORT HTR 
B(A) - AUTO 

Does crit temp incr 

after 5 min ? 


Does crit temp 
decr after 5 min ? 


THERMISTOR 
FAILURE 
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12.1v (Cont) 


FAILED OPEN 
AND COLD 
THERMAL 
ENVIRONMENT 


HTR FAILED 
OFF AND COLD 
THERMAL 
ENVIRONMENT 


HTR FAILED 
ON 
e Continue ops 


Select both 


htrs 


(A8L) 
“ PORT HTR А,В 
(two) - AUTO 


Discontinue ops 
until 

(A8U) 

TEMP > LOW temp 
alarm limit for all 
joints 


ops until: 

(A8U) 

TEMP > LOW temp 
alarm limit for 

crit temp 


ops until: 

(A8U) 

TEMP « HIGH temp 
alarm limit for 

crit temp 
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(2) HIGH temp 
alarm limits: 

LED = 172 

ABE (SPA) = 106 
ABE (EE) = 144 
LOW temp alarm 
limits: 

LED =0 

ABE (ALL) = 0 


(5) SP АВЕ and SY 
ABE represent single 
temp reading. WP 
ABE and WY ABE 
represent single temp 
reading 


©) MCC may 
TMBU temp limits to 
prevent nuisance 
alarms 


© Arm qual temp 
high limits: 

LED = 202 

ABE (SPA) = 136 
ABE (EE) = 176 
Arm qual temp low 
limits: 

LED = -10 

ABE = -10 


Joint drive test 
will be reqd if qual 
limits exceeded. 

If qual limits 
exceeded, VMCC 


MAL/ALL/GEN J 


PDRS TEMP 
STBD 
RMS MSTR 
ALARM 


(A8U) 


If: 

Temp exceeds 
alarm limits while 
OBSS berthed in 
Starboard MPMs 


Nominal Config: 
(A8L) 
STBD RMS HTR 
A(B) - AUTO 
or 
STBD RMS HTR A,B 
(two) - AUTO 
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STBD 


124b[ 1 | 
NET 


(A8U) 
“ PARAM SEL - 
STBD TEMP 
e JOINT — CRIT 

TEMP 


TEMP x LOW temp 17 
Ш 2-0 
TEMP > HIGH temp \Other temps 
semi Any other temps 


within 10 degF of 
TRANSIENT 
FAILURE 


crit temp ? 


Temps are 
within limits. 
Further alarms 
possible 


Both Htrs A 
and B AUTO ? 


NO 


(A8L) 

“ STBD RMS HTR 
А(В)- OFF 

e STBD RMS НТВ 
B(A) - AUTO 


THERMISTOR 
FAILURE 


e Continue Ops 


HTR FAILED Do not perform 
ON OBSS ops until: 
(A8U) 
TEMP « HIGH temp 
alarm limit for crit 
temp 


12-49 


12.1w C/W STBD TEMP LT - PDRS TEMP 


THERMAL 
ENVIRONMENT 


"ҮМСС. 
Reposition of 
orbiter to cooler 
attitude may be 
reqd 


YES El 


(A8L) 
e STBD RMS НТВ 
А – OFF 


(A8U) 
e JOINT — CRIT 
TEMP 


Does temp decr 
after 5 min ? 


(A8L) 
“ STBD RMS HTR 
A- AUTO 
STBD RMS HTR 
B- OFF 


(D нвнл оуу 
temp alarm limits 
(deg F): 

LDRI: 156/39 
ITVC: 138/8 
PTU: 138/-10 
LCS: 119/15 
LDRI & LCS 


Avionics: 
128/-10 


(2) Joint selection 
corresponds to 
temps (joint ID) as 
follows: 
SY: LDRI (201) 
SP: ITVC (202) 
EP: PTU (203) 
WP: LCS (204) 
WR Ind 1: LDRI 
Avionics (206) 
WR Ind 2: LCS 
Avionics (206) 


(з) МСС тау 
TMBU temp limits to 
prevent nuisance 
alarms 
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17 


Any other temp 
within 15 degF of 
LOW temp limit ? 


20 | Both htrs A 
and B AUTO ? 


Select 


alternate htrs 


“ STBD RMS HTR 
А(В)- OFF 

e STBD RMS НТВ 
B(A) - AUTO 


Does crit temp incr 
after 5 min ? 


NO 


09/24/08 


FAILED OPEN 
AND COLD 
THERMAL 
ENVIRONMENT 


HTR FAILED 


OFF AND COLD 
THERMAL 
ENVIRONMENT 


Select both 


htrs 


(A8L) 

“ STBD RMS HTR 
А,В (two) — 
AUTO 


Do not perform 
OBSS ops until: 
(A8U) 

TEMP > LOW temp 
alarm limit for all 
equipment 


Do not perform 
OBSS ops until: 
(A8U) 

TEMP » LOW temp 
alarm limit for all 
equipment 
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(Q uieutow 
temp alarm limits 
(deg F): 

LDRI: 156/39 
ITVC: 138/8 
PTU: 138/-10 
LCS: 119/15 
LDRI & LCS 


Avionics: 
128/-10 


Joint selection 
corresponds to 
temps (joint ID) as 
follows: 

SY: LDRI (201) 
SP: ITVC (202) 
EP: PTU (203) 
WP: LCS (204) 


WR Ind 1: LDRI 
Avionics (206) 
WR Ind 2: LCS 
Avionics (206) 
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This Page Intentionally Blank 
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MAL/ALL/GEN J 


RMS D&C 


— 
N 
N 


12.2a MSTR АГАЕМ ON, BUT C/W LT(S) OFF 


RMS MSTR 
ALARM 


and 


RMS C/W 
Lts — Off 
RMS FAULT 
Msgs 


Nominal Config: 

(MA73C:F) 

cb AC1 RMS 
PRIMARY A - cl 


(A8U) 

eVBRAKES — ON 

e MSTR ALARM 
pb — off 

MSTR ALARM It 

and tone — off ? 


(A8U) 

e PARAM sel – 
TEST (30 sec 
max) 

All RMS C/W 

Its — on ? 


YES 


Қақ 


NO 


Any other 


RMS faults ? 


YES (1) 


C/W ANNUN 
CKT FAILURE 


RMS D&C 


=à 
N 
N 


e Go to appropriate 
MAL for msg 
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ӨШІП! 
associated with fault 
msg will not illuminate 


NO MSTR 


ALARM FAILED 
ON 


e Continue without 
any further MSTR 
ALARM cues 

e C/W TONE 
VOL - full cow 


NO Only one cw VES | 6 | слу ANNUN 
tof ? LT FAILURE 
NO 


e Go to appropriate 
MAL for failure 


alternate lighting 
function 


(A8U) 

e LTS ANNUN/ 
NUM - BRT 
(VAR) 

e PARAM sel – 
TEST (30 sec 
max) 


All RMS C/W 


NO | o | LIGHTING 
Its — on ? 


CKT OR AC PWR 
PNL FAILURE 


• Go to 
appropriate MAL 
for msg 


BRT/VAR SW 
CKT FAILURE 


NO MSTR MSTR ALARM 
ALARM FAILED no longer reliable 


e Continue without 
MSTR ALARM 
cues 
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BRAKES — ОМ 
But 
BRAKES 
tb — OFF 


Nominal Config: 

(A8L) 

RMS PWR - PRI 
SEL - PORT 

(A8U) 

BRAKES - ON 

SM 94 I/O ON 

ITEM 5 (*) 
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12.2b BRAKES - ON, BUT BRAKES tb — OFF 


(A8U) 

«BRAKES — ОМ 

e MODE – 
SINGLE,ENTER 


SINGLE It — on ? 


BRAKES SW 
FAILURE. LOSS 
OF BRAKES AND 
DIRECT MODE. 
AUTO BRAKES 
FOR RUNAWAYS 
OK 


BRAKES tb 
CKT FAILURE; 
BRAKES OK 


Brakes: 


SM 94 PDRS 

CONTROL 

“ AUTO BRAKE 
CK - ITEM 27 
EXEC (*) 


e BRAKES tb — 
ON 


To remove Brakes: 


SM 94 PDRS 
CONTROL 


° ПО OFF - 
ITEM 6 EXEC (*) 
° I/O ON — 
ITEM 5 EXEC (*) 
“ SAFING — 
CANCEL 
(tb-gray) 
«BRAKES tb — 
OFF 


All computer 
supported modes 
and B/U available 
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e Continue without 
BRAKES tb 


©) RMS IFM D&C 
Kit available to 
regain DIRECT 
mode. Refer to 
RMS 
CONTINGENCY 
OPERATION 
(INSTALLATION 
AND REMOVAL OF 
RMS IFM D&C KIT) 
(IFM), AND PDRS 
SSR-4, RMS IFM 
D&C KIT 


If there was a 
“GOOD” next to 
ITEM 25 prior to 
cycling I/O, the 
“GOOD?” indication 
will remain, but it is a 
false indication. A 
new ITEM 25 EXEC 
will be required after 
cycling I/O 
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12.2c BRAKES - OFF, BUT BRAKES tb — ON 


@ For RMS pwr 
12.4a sw failure, all АВЕ 


12.4b data lost. For all 


other failures, only 
12:40 arm temp data 


remains 


BRAKES — OFF (2) Ground сап 
But (A8U) determine if RMS pwr 


BRAKES «BRAKES — sw is failed 


tb — ON 
OFF (3) RMS IFM D&C 


° ТЕЕ ЫЫ KIT available to 
, regain DIRECT mode 
Nominal Config: SINGLE t-on? | ə SAFING ES and EE - MAN 
(A8L) VES tb — bp ? SW, MNA MPC1 modes for ABE PWR 
RMS SEL - PORT NO OR ASSOCIATED FLAG fuse, but ABE 
PWR - PRI RELAY (K1), OR data will be 
ABE PWR FLAG unavailable. Refer to 
CKT FAILED RMS 
CONTINGENCY 
BRAKES tb BRAKES SW OPERATION 
FAILURE FAILURE. (INSTALLATION 
ON AED Rude RMS IEM D&C KIT) 
mode and B/U (IFM), and PDRS 


RELEASE FE- a SSR-4, RMS IFM 
• Continue without E mode may remain D&C KIT 
BRAKES tb DIRECT and МСС for 
B/U drive modes possible B/U (2) For RMS pwr ог 


remain drive test or IFM 2. 


Powerup IFM is 
available to regain 
primary drive modes 
and end effector 
capability. Refer to 
CONTINGENCY 
POWERUP (IFM) 


(5) RMS limping will 
not exist during EE 
ops. Use EE MAN 
release for single 
joint ops 


09/24/08 12-54 MAL/ALL/GEN J 


SAFING — 
AUTO and 
SAFING tb — bp 


All RMS C/W 
Its — Off 
MASTER 
ALARM - Off 
No CRT SM 
Msgs 
No SM ALERT 


Nominal Config: 

(A8L) 

RMS PWR - PRI 
SEL - PORT 


09/24/08 


12.24 SAFING - AUTO, BUT SAFING tb – bp 


(A8U) 

«BRAKES – ОМ 

e SAFING - 
CANCEL ( mom) 


SAFING tb — gray 
while holding sw ? 


(A8U) 
“ BRAKES - OFF 


(A8U) 
“ MODE- 
SINGLE,ENTER 


SM 95 PDRS 

OVERRIDE 

e SAFING CAN – 
ITEM 35 EXEC 


SAFING tb — NO 
gray ? 


YES 
C2) 


SAFING SW 
10V POLE FAILED 


e Continue ops with 
override in place 


ES SAFING SW 


28V CONTACT 
FAILED OPEN 


e If captured to 
constrained 
payload or if 
captured payload 
near structure, 
VMCC 


| 9 | SAFING SW 
FAILED TO SAFE 


(A8U) 
“ BRAKES — ОМ 


Continue without 
SAFING tb and with 
override in place 
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@ SM 95 ITEM 35 
SAFING CAN 
override is a toggle. 
If left in place it will 
override a D&C 
panel safing 
command 


(2) MCIU SAFING 
circuit still operational 


Continue 


without SAFING tb 


(A8U) 

е BRAKES - ON 

e MODE- 
DIRECT 

e JOINT — any 

e SINGLE/DIRECT 
DR -‘+’ or“ 
MODE - not 
DIRECT 


Does joint drive 
properly ? 
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12.24 (Cont) 


Is payload 


captured ? 


(A8U) 
“ EE MODE- 
MAN 


e EE MAN 
CONTR - 
RIGID (2 sec 
max) 

е ЕЕ MODE — 
OFF 


EXTEND tb — bp ? 


K1 RELAY 
FAILURE. EE 
RIGID AND 
DERIGID LOST 


09/24/08 


SAFING SW, 
SAFING tb, K1, OR 
K6 RELAY 
CIRCUIT FAILURE 


SAFING SW, 
SAFING tb, K1 
CONTACT, OR K6 
RELAY FAILURE 


All drive 


modes remain 


«ҮМСС for use of 
RMS IFM D&C 
KIT 


modes remain. For 
K1 relay failure, EE 
RIGID/DERIG 
function lost 


«ҮМСС for 
possible EE test 
or IFM 


EE MODE - 
MAN 

EE MAN 
CONTR - 
DERIG until 
EXTEND 

tb — gray 

(3 sec max) 
EE MODE - 
OFF 
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PWR FILTER IN 
D&C PNL 


Computer 


Supported and B/U 
drive modes 
remain. EE man 
mode lost 


«ҮМСС for use of 
RMS IFM D&C 
KIT 


For K1 relay 
failure, EE MODE — 
MAN may be 
restored with RMS 
CONTINGENCY 
OPERATION 
(INSTALLATION 
AND REMOVAL OF 
RMS IFM D&C KIT) 
(IFM), and PDRS 
SSR-4, RMS IFM 
D&C KIT 


(4) DIRECT drive, 
and EE MODE - 
MAN may be 
restored with RMS 
CONTINGENCY 
OPERATION 
(INSTALLATION 
AND REMOVAL OF 
RMS IFM D&C KIT) 
(IFM), and PDRS 
SSR-4, RMS IFM 
D&C KIT 
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Selected 
Mode 
Lt Off 


Nominal Config: 

(MA73C:F) 

cb AC1 RMS 
PRI ФА — cl 

(A8U) 

If mode not DIRECT: 

SAFING tb — gray 

If mode not DIRECT 
or SINGLE: 
SOFTWARE STOP 


RMS PWR - PRI 
SEL - PORT 


If DIRECT: 
BRAKES - ON 
BRAKES tb — ON 


12.29 SELECTED MODE ANNUN - OFF OR 
ALL A8 LTS — OFF 


(A8U) 
«BRAKES - ОМ 


е PARAM SEL - 
TEST (30 sec 
max) 


Selected mode 
It — off 


All lights — off 


MODE LT OR 


MODULE GROUP 
FAILURE 


CKT OR AC PWR 
PNL FAILURE 


e Continue w/o 


e Continue w/o 


e MODE 
indications can be 
read using SM 95 
PDRS OVERRIDE 


Joint Angles can 
be read using SM 
169 PDRS STATUS 


May receive 
CK CRT It and 
DIRECT DRIVE 
BITE ‘X for one or 


mode It more joints 


©) SM 95 PDRS 
OVERRIDE 
available to work 
around ENTER pb, 
SINGLE/DIRECT 
DR SW or AUTO 
lighting and SEQ PROCEED/ 
digitals STOP SW. 
Deflecting HCs may 
regain manual 


modes 
е | Selected mode |YES 
DIRECT ? • If captured to «BRAKES — ON 


NO constrained e MODE- 
payload or if DIRECT 
captured payload JOINT - any 

ЕЕ near structure, e SINGLE/DIRECT 


SM 95 PDRS VMCC DR- ‘+ or“ 
OVERRIDE 


MODE - not 
(A8U) 


DIRECT 
e Rotate MODE Did joint drive ? 
switch through its NO 
range and ~ for 
in SEL column 


(ITEMS 2 through 
12) 


Any * missing or ES MODE 
multiple * present ? SWITCH FAILURE e USE SM 95, 


NO ITEMS 1, then 2 
through 12, then 
13 to work around 


(ABU) failed switch 


e BRAKES - OFF 

e MODE- 
Desired mode, 
ENTER 


“” under IND 
column for desired 
mode ? 


D&C PANEL 
ANNUNCIATOR 
CIRCUIT FAILURE 


e Use SM 95 for 
failed indication 


ENTER SWITCH FAILED OR MODE 
ENTRY CONDITIONS NOT SATISFIED 
(BRAKES FAILED ON, SINGLE/DIRECT DR 
SWITCH FAILED OUT OF DETENT, AUTO 
SEQ PROCEED/STOP SWITCH FAILED 
OUT OF DETENT, OR HC FAILED OUT OF 
DEADBAND) 
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ВЕОКЕМ 
MODE SW SHAFT 


e Use SM 95 
PDRS 
OVERRIDE to 
regain lost 
computer 
supported modes 
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12.2g (Cont) 


е BRAKES - OFF 


CONTROL 
• AUTO BRAKE 
CK — ITEM 27 
EXEC (*) 
е BRAKES - ON 
— OFF 


AUTO BRAKE 
CK - ITEM 27 '* ? 


SWITCH 10V 
POLE FAILURE 


SWITCH 10V 
CONTACT OR 
POLE, OR 
DIRECT MODE 
LIGHT DRIVER 
FAILED 


Continue w/o 
DIRECT It 
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(5) DIRECT mode 
can be regained with 
RMS IFM D&C KIT 


(6) For MODE sw 
pole failure, use 
SPEC 95 for 
computer supported 
modes 


@ For BRAKES 
sw failure, auto 
brakes can be 
removed via SM 94 
PDRS CONTROL, 
ITEM 6, ITEM 5, and 
SAFING — CANCEL 
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SHLDR BRACE 
REL tb — bp 
After Cmd 


Nominal Config: 
(MA73C:F) 
cb AC1 RMS 
PRI ФА ~ cl 
(A8L) 
RMS PWR — PRI 
SEL - PORT 


SM 94 PDRS 
CONTROL 


/О ON - ITEM 5(*) 
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12.2h SHLDR BRACE REL tb — bp AFTER 
CMD 


(A8U) 
e PARAM sel – 
TEST 


ORBITER 
AC1 ФА OR RMS 
POWER SW 
CONTACT 
FAILURE. SHLDR 
BRACE WILL NOT 
RELEASE 


e Perform RMS 
POWERUP, 
steps 1-6 (PDRS 
OPS) 


Perform RMS 
POWERUP, step 
7 (PDRS OPS). 
Drive SP in 
DIRECT. Limit 
SP commanding 
to 2 sec, then 
stop 


ACTUATOR 
FAILURE OR 
SHLDR BRACE 
REL SW FAILED 
TO OFF. SHLDR 
BRACE WILL NOT 
RELEASE 
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BRACE REL tb 
OR MICROSW 
FAILURE 


e Continue normal 


ops 


e RMS IFM D&C 
KIT available to 
recover loss of AC1 
ФА for SHLDR brace 
release sw. Refer to 
RMS 
CONTINGENCY 
OPERATION 
(INSTALLATION 
AND REMOVAL OF 
RMS IFM D&C KIT) 
(IFM) and PDRS 
SSR-4, RMS IFM 
D&C KIT 


С) If actuator 


failure, EVA possible 
to release shldr 
brace. If SW failure, 
RMS IFM D&C kit 
available to regain 
shldr brace 
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END 
EFFECTOR 


12. 


[45] 


ЕМО 
ЕЕЕЕСТОК 


w 


If EE Failed to 
Capture and/or 
Rigidize in AUTO 


Nominal Config: 
DAP: VERN(FREE) 
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SM 169 PDRS 
STATUS 


NO 
END EFFECTOR 
CLOSE 1? 


YES 


Manual rigidize 


While observing 
EE/GF interface 


(A8U) 

e BRAKES - OFF 

е MODE - END 
EFF, ENTER 
EE MODE - 
MAN 
EE MAN 
CONTR - RIGID 
until RIGID tb — 
gray (25 sec max, 
5 sec if DERIG 
tb-bp) 

e EE MODE — 
OFF 

e BRAKES - ОМ 


SM 169 PDRS 
STATUS 
END EFFECTOR 
RIGID 1 ? 

YES NO 


Msw 
verification 


SM 169 PDRS 
STATUS 

END EFFECTOR 
CAPTURE 0 

and rigid command 


pulls arm onto 
grapple plate ? 


END EFFECTOR 
CAPTURE 0 ? 
END EFFECTOR 
CAPTURE 1? 


12.3a EE FAILS TO GRAPPLE CONSTRAINED 
PL ІМ EE MODE — AUTO 


12.1k[ 2 | 
{ 


Мапиа! сарїиге 


(A8U) 
e BRAKES - OFF 
MODE - END EFF, ENTER 
EE MODE - MAN 
EE CAPTURE sw — depress (until CLOSE 
tb-gray, 3 sec max) 
EE MODE - OFF 
e BRAKES — ON 


SM 169 PDRS STATUS 


2 or 3 of END EFFECTOR 
CLOSE 1, CAPTURE 1, 
and/or OPEN 0 ? 


"OD 
EE MODE 


SW CAP/REL 
POLE OPEN, 
EEEU, EE 


Manual rigidize 


(A8U) 
BRAKES - OFF 


MODE - END 
CAP/REL SW, K2 EFF, ENTER 


RELAY, OR EE MODE — 
MOTOR/ MAN 
DRIVETRAIN EE MAN 
FAILURE. EE CONTR - 
CAPTURE LOST. RIGID until RIGID 
DIRECT DRIVE а а 
MAY BE LOST > ЧЕ 

FOR K2 RELAY OFE 

FAILURE 


BRAKES — ON 
КАГЫШ 


(A8U) 

e BRAKES — OFF 

е MODE - END 
EFF, ENTER 

е Maneuver RMS 
away from 
payload 

е BRAKES — ON 


CLOSE MSW 
CKT, EE MODE 
SW AUTO 
CAP/REL 
CONTACT OPEN, 
EE MODE SW 10V 
POLE/ CONTACT 
OPEN, EE 
CAP/REL SW 10V 
CONTACT/ POLE 
OPEN, OR MCIU 
AUTO LOGIC 


«ҮМСС for FAILURE 


possible IFM. 
Direct Drive test 
can isolate if 


EE MAN mode 
failure is K2 relay 


remains. Auto 
release may remain 


Set LRLF 
SM 95 PDRS 
OVERRIDE 
e LOADED RATE 


ITEM 14 — 
EXEC (*) 


MSW CKT 
FAILURE. LOSS 
OF AUTO 
RIGIDIZE 


SNARE 


FAILURE. EE 
NOT 
OPERATIONAL 
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e RMS IFM D&C 
KIT available to 
recover loss of K1, 
K2 relay, EE Mode 
Sw, EE Cap/Rel sw, 
EE MAN Contr sw. 
Refer to RMS 
CONTINGENCY 
OPERATION 
(INSTALLATION 
AND REMOVAL OF 
RMS IFM D&C 
KIT)(IFM), and 
PDRS SSR-4, RMS 
IFM D&C KIT 


Gnd can detect 
EE Cap/Rel sw and 
sw may feel loose 


Limping will not 
occur in EE Manual 
for EE MODE sw 
10V contact/pole or 
EE Cap/Rel 10V 
contact/pole (snare 
close) 


(4) мси 
changeout available 
for MCIU auto logic 
failure and failure will 
be accompanied by 
‘S96 PDRS CKCRT 
EE' and a down 
arrow by EE CMDS 


(5) Gnd can detect 
EE MODE sw 10V 
pole and EE Cap/Rel 
Sw failures 


(6) For EE Cap/Rel 
10V pole failure, 
manual PL release 
will be accompanied 


by Uncommanded 
Release Warning 


(7) MSW скі 
failures include 
circuitry in the SPA, 
therefore 
microswitches can 
fail in pairs: 
CAP/EXTEND 
OPEN/RIG 
CLOSE/DERIG 


Timing of each 
phase is critical to 
prevent motor 
burnout. EE Mode 
to OFF after spec 
time 
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12.3a (Cont) 


@ RMS IFM D&C 
Ө, KIT available to 
ЕЕ MODE EE MAN mode K2 relay, ЕЕ Modo 
SW AUTO remains modes remain. sw, EE Cap/Rel sw, 
RIG/DERIG Auto release EE MAN Contr sw. 
CONTACT OPEN remains. Refer to RMS 
OR MCIU AUTO Uncommanded CONTINGENCY 
LOGIC FAILURE. RELEASE C/W lost. OPERATION 


EE AUTO (INSTALLATION 
RIGIDIZE LOST Monitor FEIGE AND REMOVAL OF 


interface with RMS IFM D&C 

camera views and KIT)(IFM), and 

continue ops PDRS SSR-4, RMS 
IFM D&C KIT 


17 | Msw (2) MCIU 
verification changeout available 
for MCIU auto logic 


SM 169 PDRS failure and failure will 
STATUS be accompanied by 
END EFFECTOR EE MODE 19 5 n. CKCRT 
DERIGID 1 ? SW RIG/DERIG and a down 
(A8U) arrow by EE CMDS 


POLE OPEN, 

EEEU, K1 RELAY, ЕЕ MODE @ MSW ckt 

OR RIGIDIZE MAN i i 

EE RELEASE failures include 
эчәрмен | (peee | |a a 
: until OPEN 

CKT, EE MODE RIGIDIZE LOST 2. 3 sec microswitches can 
SW RIG/DERIG max) fail in pairs: 


POLE, EEEU, K1 EE MODE - CAP/EXTEND 
RELAY, OR OFF OPEN/RIG 
RIGIDIZE DRIVE/ 

BRAKES — OFF CLOSE/DERIG 


MECH FAILURE. 
MODE - END 
PAYLOAD IS AT EFF, ENTER Timing of each 
) 


LEAST PARTIALLY (A8U Maneuver RMS phase is critical to 


RIGIDIZED. EE e BRAKES — OFF away from prevent motor 
RIGIDIZE/DERIGI e MODE - END payload. burnout. EE Mode 
DIZE FUNCTION EFF, ENTER BRAKES – ON to OFF after spec 
MAY BE LOST e Maneuver RMS time 


away from SAFING tb — 
payloa bp is a good 
е BRAKES - ОМ indication that K1 


«ҮМСС for i 
Set LRLF же ТАЕ relay is failed 
SM 95 PDRS 
OVERRIDE 
“ LOADED RATE 


ITEM 14 – 
EXEC (*) 


determine if current 
plot indicates Rigid 
msw failure. 
Uncommanded 
DERIGIDIZE C/W 
lost. Monitor EE/GF 
interface with 
camera views and 
continue ops on 
MCC Go 
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If EE Failed to 
Release and/or 
Derigidize in 
AUTO 


Nominal Config: 
DAP: VERN(FREE) 


09/24/08 


12.3b EE FAILS TO RELEASE/DERIGIDIZE 


CONSTRAINED PL IN EE MODE — AUTO 


12.1k] з | 
Msw Status 
SM 169 PDRS 
STATUS 
Which condition 
exists? 


4 |Msw 
Verification 


SM 169 PDRS 
STATUS 

END EFFECTOR 
CAPTURE 0 ? 
and 


END EFFECTOR 
CLOSE 0? 


EE MODE 
SW CAP/REL 
POLE OPEN, 
EEEU, K2 RELAY, 
OR SNARE 
DRIVETRAIN 
FAILURE. EE 
AUTO AND MAN 
RELEASE LOST. 
DIRECT DRIVE 
MAY BE LOST 
FOR K2 FAILURE. 
B/U RELEASE 
WILL BE LOST 
FOR SNARE 
DRIVETRAIN 
FAILURE 


Manual 


release 


(A8U) 

e EE MODE — 
MAN 
EE RELEASE 
sw — depress 
(until OPEN 
tb-gray, 3 sec 
max) 
EE MODE - 
OFF 


SM 169 PDRS 
STATUS 
END EFFECTOR 


OPEN 1 ? 
NO 


EST 6 | OPEN MSW 


СКТ FAILURE 


Loss of AUTO 
Extend. Future 
snare open should 
be terminated after 
3 sec to prevent 
motor burnout 


ES EE MODE 


SW AUTO CAP/ 
REL CONTACT 
OPEN, OR MCIU 
AUTO LOGIC 
FAILURE 


cap/rel lost. EE 
MAN modes 
remain 


Es [manatee | 


(A8U) 
BRAKES — OFF 
MODE - END 
EFF 
Maneuver RMS 
away from 
payload 
BRAKES - ON 
EE MODE - 
MAN 
EE MAN 
CONTR - 
DERIGID until 
EXTEND tb — 
gray (20 sec 
max) 
EE MODE - 
OFF 


Payload Status pes Manual Rigidize 


Is payload to be 
recaptured ? 


NO 


(A8U) 


e EE MODE - MAN 


e EE MAN CONTR - RIGID until 
RIGID tb — gray (5 sec max) 


e EE MODE - OFF 


12-62 


CD mciu 
changeout available 
for MCIU auto logic 
failure and failure 
will be accompanied 
by ‘S96 PDRS 
CKCRT EE' and a 
down arrow by EE 
CMDS 


© RMS IFM D&C 
KIT available to 
recover loss of K1 or 
K2 relay, EE Mode 
sw, EE Cap/Rel sw, 
EE Man Contr sw. 
Refer to RMS 
CONTINGENCY 
OPERATION 
(INSTALLATION 
AND REMOVAL OF 
RMS IFM D&C 
KIT)(IFM), and 
PDRS SSR-4, RMS 
IFM D&C KIT 


(з) MSW ckt 
failures include 
circuitry in the SPA, 
therefore 
microswitches can 
fail in pairs: 
CAP/EXTEND 
OPEN/RIG 
CLOSE/DERIG 


Timing of each 
phase is critical to 
prevent motor 
burnout. EE Mode 
to OFF after spec 
time 


MAL/ALL/GEN J 


12 


(A8U) 

e EE MODE — 
MAN 
EE MAN 
CONTR - 
DERIGID until 
DERIGID tb — 
gray (5 sec max) 
EE MODE — 
OFF 


SM 169 PDRS 
STATUS 

END EFFECTOR 
DERIGID 1 ? 


09/24/08 


12.3b (Cont) 


Manual 


Release 


(A8U) 

e EE MODE — 
MAN 
EE RELEASE 
sw — depress 
(until OPEN 
tb-gray, 3 sec 
max) 
EE MODE - 
OFF 


SM 169 PDRS 
STATUS 

END EFFECTOR 
OPEN 1 ? 


EE CAP/REL 


FAILURE OR 
HANGUP. EE 
AUTO/MAN 
RELEASE LOST. 
EE CAPTURE 
MAY REMAIN. 
B/U RELEASE 
REMAINS 


17 | Payload Status 


Is payload to be 
recaptured ? 


SW AUTO RIG/ 
DERIG CONTACT 
OPEN, EE MODE 
SW 10V POLE OR 
CONTACT OPEN, 
EE CAP/REL SW 
10V REL 
CONTACT OR 
POLE OPEN, OR 
MCIU AUTO 
LOGIC FAILURE 


EE MAN mode 
remains. Auto 
capture may remain 


Manual 


Rigidize 


(A8U) 

e EE MODE - 
MAN 
EE MAN 
CONTR - RIGID 
until RIGID tb — 
gray (5 sec max) 
EE MODE - 
OFF 
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Q) mcu 
changeout available 
for MCIU auto logic 
failure and failure 
will be accompanied 
by ‘S96 PDRS 
CKCRT EE’ anda 
down arrow by EE 
CMDS 


©) RMS IFM D&C 
KIT available to 
recover loss of K1 or 
K2 relay, EE Mode 
sw, EE Cap/Rel sw, 
EE Man Contr sw. 
Refer to RMS 
CONTINGENCY 
OPERATION 
(INSTALLATION 
AND REMOVAL OF 
RMS IFM D&C 
KIT)(IFM), and 
PDRS SSR-4, RMS 
IFM D&C KIT 


(4) For ЕЕ Cap/Rel 
10V pole failure, 
manual PL release is 
accompanied by 
Uncommanded 


Release Warning 


Gnd can detect 
EE MODE sw 10V 
pole and EE Cap/Rel 
sw 10V failures 


Limping will not 
occur in EE Manual 
for EE MODE sw 
10V pole/contact 
failure, or during EE 
Manual capture for 
EE Cap/Rel sw pole 


MAL/ALL/GEN J 


PDRS 12.3b (Cont) 


ES | 20 | 


Manual 


Release 


(A8U) 

e EE MODE- 
MAN 

e EE RELEASE 
sw — depress 
(until OPEN 
tb-gray, 3 sec 
max) 

е ЕЕ MODE ~ 
OFF 


SM 169 PDRS 
STATUS 
END EFFECTOR [NO 
OPEN 1 ? 

YES 


Mnvr Away 
from PL 


(A8U) 
BRAKES - OFF 
MODE - END 
EFF 
Maneuver RMS 
away from 
payload. 
BRAKES - ON 
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SM 169 PDRS 

STATUS 

END EFFECTOR [YES 
RIGID 1 ? 


NO 


Manual 
Rigidize 
(A8U) 
e EE MODE- 
MAN 
EE MAN 
CONTR - RIGID 
until RIGID tb — 
gray (10 sec 
max) 
EE MODE - 
OFF 


SM 169 PDRS 
STATUS 

END EFFECTOR |NO 
RIGID 1 ? 


YES 


EE MODE 
SW TOTAL 
FAILURE, EE 
MOTOR/ 
DRIVETRAIN, OR 
EEEU FAILURE. 
EE AUTO AND 
MAN MODES 
LOST. B/U 
RELEASE WILL 
BE LOST FOR 
DRIVETRAIN 
FAILURE 


QO 
EE MODE 


SW RIG/DERIG 
POLE OPEN, 
EEEU, K1 RELAY, 
EE MOTOR, OR 
CARRIAGE 
DRIVETRAIN 
FAILURE 


EE derigidize 
capability lost. B/U 


Rel remains. Man 
Rel may remain. 
Additional captures 
not possible. 
VMCC for possible 


IFM 
(202 


EE MODE 
SW RIG/DERIG 
POLE OPEN, 
EEEU, K1 RELAY, 
EE MOTOR, OR 
CARRIAGE 
DRIVETRAIN 
FAILURE 


rigidize/derigidize 
lost. EE 
non-functional. 
VMCC for possible 
IFM 
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(2) RMS IFM D&C 
KIT available to 
recover loss of K1 or 
K2 relay, EE Mode 
sw, EE Cap/Rel sw, 
EE Man Contr sw. 
Refer to RMS 
CONTINGENCY 
OPERATION 
(INSTALLATION 
AND REMOVAL OF 
RMS ІЕМ D&C 
KIT)(IFM), and 
PDRS SSR-4, RMS 
IFM D&C KIT 


Gnd can detect 
EE MODE sw 10V 
pole and EE Cap/Rel 
sw 10V failures 


(7) SAFING tb - 
bp is a good 
indication that K1 
relay is failed 


MAL/ALL/GEN J 


12.3b (Cont) 


Manual extend 


(A8U) 
e EE MODE — 
MAN 
e EE MAN 
CONTR - 
DERIGID until 
EXTEND tb — 
gray (20 sec max) 
EE MODE — 
OFF 


SM 169 PDRS 
STATUS 

END EFFECTOR 
EXTEND 1 ? 


EXTEND 
MSW CKT 
FAILURE 


CONTROL 


e Record WRR 


A8L) 
BRAKES - ОМ 
RMS SEL - OFF 
RMS PWR - 
B/U (Expect SM 
ALERT and BCE 
BYP MCIU) 
RMS SEL - 
PORT 


(A8U) 

e B/U PL REL - 
ON 

e Wait 10 sec 

e B/U PL REL - 
OFF 


(ABL) 

e RMS SEL - OFF 

e RMS PWR- 
PRI (MA) 


(ABL) 
e RMS SEL - 
PORT 


(A8U) 
“ SAFING - 
CANCEL 


(CRT) 

e If WR R different, 
ITEM 26 * 
(recorded value) 
EXEC (expect 
SM ALERT, CK 
CRT It) 


09/24/08 


ES EE MODE 
SW AUTO RIG/ 
DERIG CONTACT 
OPEN, EE MODE 
SW 10V POLE OR 
CONTACT OPEN, 
OR MCIU AUTO 
LOGIC FAILURE 


remain. Future 
DERIGID-to- 
EXTEND functions 
should be 
terminated after 20 
sec to prevent 
motor burnout 


EE MAN 


modes remain 


DERIGID 
MSW CKT 
FAILURE 


EE AUTO 


release lost. EE 
Manual modes 
remain. PDRS CK 
CRT EE and CK 
CRT It when 
EXTEND msw 1. 
Use PL ID 0 for 
unloaded rates 


(A8U) 

e EE MODE - 
MAN 

e EE MAN 
CONTR - 
DERIGID (5 sec 
max) 
EE RELEASE 
sw — depress 
(until OPEN 
tb-gray, 3 sec 
max) 
EE MODE - 
OFF 


BRAKES - OFF 
e MODE - END 

EFF 

Maneuver RMS 

away from 

payload 

BRAKES - ON 


EE MODE - 

MAN 

EE MAN 

CONTR - 
DERIGID until 
EXTEND tb — 
gray (20 sec max) 
EE MODE - 

OFF 
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Q) mcu 
changeout available 
for MCIU auto logic 
failure and failure 
will be accompanied 
by ‘S96 PDRS 
CKCRT EE’ anda 
down arrow by EE 
CMDS 


(5) MSW ckt 
failures include 
circuitry in the SPA, 
therefore 
microswitches can 
fail in pairs: 
CAP/EXTEND 
OPEN/RIG 
CLOSE/DERIG 


Timing of each 
phase is critical to 
prevent motor 
burnout. EE Mode 
to OFF after spec 
time 


Gnd can detect 
EE MODE sw 10V 
pole and EE Cap/Rel 
sw 10V failures 


MAL/ALL/GEN J 


12.3b (Cont) 


(з) MSW ckt 
failures include 
circuitry in the SPA, 
therefore 
microswitches can 


SM 169 PDRS fail in pairs: 
STATUS CAP/EXTEND 
END EFFECTOR OPEN/RIG 
IDS CLOSE/DERIG 


Timing of each 
phase is critical to 
prevent motor 
burnout. EE Mode 


Manual Extend to OFF after spec 


time 

(A8U) 

е EE MODE — May receive 
MAN ‘S96 PDRS CKCRT 
EE MAN EE’ and down arrow 
CONTR - by EE FLAG 
DERIGID until 
EXTEND tb — 
gray (20 sec max) 

EE MODE — 
OFF 


SM 169 PDRS 

STATUS 

END EFFECTOR 

EXTEND 1 ? MSW CKT 


FAILURE 


release lost. EE 
Manual modes 
remain. PDRS CK 


END EFFECTOR CRT EE and CK 
CAPTURE 1? CRT It when 


ҚАЗЫ) EXTEND msw 1 
“ BRAKES — OFF ; 
e MODE — END Use PL ID 0 for 


EFF. ENTER unloaded rates 


«МСС for EVA PL Maneuver RMS 
Release away from 
payload 


BRAKES - ON 
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ЕЕ ОРЕМ 
tb — bp 


Nominal Config: 
DAP: VERN(FREE) 
(A8U) 

SAFING tb — gray 


09/24/08 


12.3e EE FAILS TO RELEASE IN EE MODE - 


• EE MODE - 
OFF 
• BRAKES – ON 


Snare open ES 
(CCTV view) ? 


NO 


e EE MODE - 
AUTO 

е EE REL sw- 
depress (mom) 

e Wait 3 sec 

e EE MODE - 
OFF 


OPEN tb— gray? |65 8 | 


NO 


e JOINT - WR 

e MODE- 
DIRECT 

e SINGLE 

(DIRECT) DR - 

up 

e MODE - not 
DIRECT 


Joint drive ES 
properly ? 
NO 


K2 RELAY 
FAILURE. EE 
CAP/REL AND 
DIRECT DRIVE 
MODE LOST 


«ҮМСС for 
possible IFM 


SM 169 PDRS 
STATUS 


END EFFECTOR ES 
OPEN 1? 


NO 


OPEN MSW 
OR DIGITAL SPA 
EXTERNAL 
FLAGS FAILURE. 
EE AUTO 
RELEASE LOST 


| 6 | AUTO 


CAPTURE remains 


EE MODE 

SW CONTACT, 
D&C ZENER 
DIODE, EE MAN 
CONTR SW, OR 
REL SW MAN 
CONTACT 
FAILURE. EE 
MAN OPEN 
CAPABILITY LOST 
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© 


OPEN tb 


FAILURE 


e Continue ops 


modes remain. EE 
MAN CAP/RIGID/ 
DERIGID may 
remain 


e For future EE 
OPS, use SM 94 
PDRS CONTROL or 
SM 169 PDRS 
STATUS to determine 
status of affected EE 
tb 


(2) For digital SPA 
failure, RIGID flag 
may be failed OFF 
causing loss of 
loaded rates and 
motor to continue to 
drive until EE MODE 
— OFF during AUTO 
capture. Loaded 
rates can be set via 
SM 95 PDRS 
OVERRIDE 


(з) RMS IFM D&C 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, EE Cap/Rel sw, 
EE MAN CONTR sw. 
Refer to RMS 
CONTINGENCY 
OPERATION 
(INSTALLATION 
AND REMOVAL OF 
RMS IFM D&C KIT) 
(IFM), and PDRS 
SSR-4, RMS IFM 
D&C KIT 


MAL/ALL/GEN J 


CONTROL 
e Record WR 
R 


(A8L) 

• RMS SEL - OFF 

e RMS PWR - 
B/U (Expect SM 
ALERT and BCE 
BYP MCIU) 
RMS SEL - 
PORT 


(A8U) 

e B/U PL REL — 
ON 

e Wait 10 sec 

e B/U PL REL - 
OFF 


(A8L) 

e RMS SEL - 
OFF 

e RMS PWR- 
PRI (MA) 


(CRT) 
° ПО ON - ITEM 
5 EXEC (*) 


(A8L) 
“ RMS SEL - 
PORT 


(A8U) 
e SAFING — 
CANCEL 


(CRT) 

e If WRR 
different, ITEM 26 
+ (recorded 
value) EXEC 


EE OPEN 
tb — gray ? 


DRIVE 
MECHANICAL 
FAILURE. 

EE NOT 
OPERATIONAL 


09/24/08 


12.3e (Cont) 


е EE MODE - 
MAN 

e EE CAPTURE 
sw — depress 
(hold 3 sec max) 

е EE MODE - 
OFF 


CLOSE tb — gray ? 


FAILURE. EE 
AUTO/MAN 
RELEASE LOST 


AUTO/MAN modes 
for CAPTURE/ 
RIGID/DERIGID 
remain and EE B/U 
for RELEASE 
remains 
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CAPIREL SW, 


EE MODE SW, 
EEEU, K2 
CONTACT, OR 
PRIMARY SNARE 
DRIVE MECH 
FAILURE. 

EE NOT 
OPERATIONAL 


«ҮМСС for 
possible IFM 


(з) RMS ІЕМ D&C 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, EE Cap/Rel sw, 
EE MAN CONTR sw. 
Refer to RMS 
CONTINGENCY 
OPERATION 
(INSTALLATION 
AND REMOVAL OF 
RMS IFM D&C KIT) 
(IFM), and PDRS 
SSR-4, RMS IFM 
D&C KIT 
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EE Fails to 
Derigidize in 


EXTEND — bp 


Nominal Config: 
EE MODE — MAN 
DAP: VERN(FREE) 
(A8U) 

SAFING tb — gray 


09/24/08 


12.3f ЕЕ FAILS ТО DERIGIDIZE/EXTEND ІМ 


MANUAL 


If reqd, mnvr 


RMS to view inside 
EE 


EE DERIGIDIZE 
tb — gray ? 


ES Carriage 


extended 
(visually) ? 


e EE МОРЕ – 
MAN 

• EE MAN 
CONTR - 
DERIGID (3 sec) 

e EE MODE – 
OFF 


Did carriage move 


i ? 
(visually) ? EE MODE - 


YES AUTO 
EE RELEASE 
sw — depress 
(mom) 
Wait 28 sec or 
until EXTEND 
tb — gray 
EE MODE - 
OFF 


EXTEND 
tb — gray ? 


END EFFECTOR WES YES 
DERIG 1? 


MSW OR DIGITAL e EE MODE — 

SPA EXTERNAL MAN 

FLAGS FAILURE. e EE MAN 

EE AUTO CONTR - 

RELEASE LOST RIGID, (until 
EXTEND tb-bp, 
2 sec max) 

е EE MODE - 
OFF 


EXTEND tb — Бр? 


EE MAN mode 
remains. EE AUTO 
CAPTURE remains 
for MSW failure. 
PDRS CK CRT EE 
and CK CRT It 
when EE goes to 
EXTEND due to 
MSW miscompare 


CONTR SW, EE 
MODE SW, D&C 
DIODE FAILURE. 
EE MANUAL 
MODE LOST 


DERIG tb 


ЕЛЕЕ AUTO mode 


remains 


e Continue ops 
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NO | 6| EE MODE 


SW, MTR, COMM 
SCANNER, EEEU, 
K1 CONTACT, OR 
MECHANICAL 
FAILURE. 

EE NOT 
OPERATIONAL 


e MCC for 
possible IFM 


CONTR SW OR 
D&C DIODE 
FAILURE. EE 
MAN DERIG LOST 


EE AUTO 


remains. MAN 
CAPTURE/ 
RELEASE modes 
may remain 


o For digital SPA 
failure, CLOSE flag 
may be failed ON 


Ө, RMS ІЕМ D&C 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, EE Cap/Rel sw, 
EE MAN CONTR sw. 
Refer to RMS 
CONTINGENCY 
OPERATION 
(INSTALLATION 
AND REMOVAL OF 
RMS IFM D&C KIT) 
(IFM), and PDRS 
SSR-4, RMS IFM 
D&C KIT 


(з) For future ЕЕ 
OPS, use SM 94 
PDRS CONTROL or 
SM 169 PDRS 
STATUS to determine 
status of affected EE 
tb 


MAL/ALL/GEN J 


12.3f (Cont) 


EXTEND tb 
FAILURE 


MSW OR DIGITAL e Continue ops 
SPA EXTERNAL 
FLAGS FAILURE 


EE AUTO 
RELEASE remains 
but mtr will continue 
to run until EE 
MODE - OFF. 
AUTO CAPTURE 
remains for MSW 
failure 


09/24/08 


12-70 


(з) For future ЕЕ 
OPS, use SM 94 
PDRS CONTROL or 
SM 169 PDRS 
STATUS to determine 
status of affected EE 
tb 


@ For digital SPA 
failure, CAPTURE 
flag may be failed 
OFF 


MAL/ALL/GEN J 


12.39 MULTIPLE ЕЕ tb ABNORMAL WHILE МО 
EE CMDS (EE MODE - AUTO ОК МАМ) 


Assumes PL 
about to be released 
EE tb 
Abnormal 
н е BRAKES - ON 
While No EE e EE MODE — 


Commands OFF 


Nominal Config: 
DAP: VERN(FREE) 


EE AUTO 


CONTR FAILURE. mode remains 
oam MODE e EE MODE- 
AUTO 
e EE REL sw- 
depress (mom) 
e Wait 20 sec 
e EE MODE- 
OFF 
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12.3g (Cont) 


@ RMS IFM D&C 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, EE Cap/Rel sw, 
EE MAN CONTR sw. 
Refer to RMS 
CONTINGENCY 
OPERATION 
OPEN tb — gray (INSTALLATION 
and AND REMOVAL OF 
CLOSE tb — bp ЕЕМӘРЕС RMS ІЕМ D&C KIT) 


MAN 
(IFM), and PDRS 
OPEN tb — bp and e EE CAP sw – SSR-4, RMS IFM 


CLOSE tb — gray depress (3 sec) D&C KIT 
e EE MODE — 
OFF (5) RMS limping will 
| 6 | EE AUTO occur whenever EE 
RELEASE MODE sw is not in 
CONTACT OFF position and 
FAILURE. EE RMS is in computer 


supported mode 
EE CAP/REL qus MODE 

SW FAILURE. ©) Uncommanded 
EE NOT Release Warning is 


OPERATIONAL disabled 

|в | EE AUTO 
RELEASE remains, 
using EE MODE sw 

EE MODE - to initiate sequence. 

MAN «ҮМСС for EE MAN mode 

EE REL sw - possible IFM 

depress (3 sec 

max) 

EE MODE - 

OFF 


e Check for 
uncommanded 
ops 


EE AUTO 
CAP CONTACT CAPTURE remains, 
FAILURE. EE using EE MODE sw 
AUTO REL LOST to initiate sequence. 


EE MAN mode 


CAPTURE/ 
RELEASE SW 
SHORT BOTH 
POLES. EE 
MAN/AUTO REL 
LOST 


remains 


CAPTURE remains, 
using EE mode sw 
to initiate. B/U 
RELEASE remains. 
One CAPTURE 
remains if carriage 
extended 


«ҮМСС for 
possible IFM 
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12.3h EE tb ABNORMAL WHILE EE MODE 
OFF 


EE tb Is arm e For future EE 


NO 
Abnormal loaded ? OPS, use SM 169 
While EE PDRS STATUS to 


MODE - OFF YES determine status of 
affected EE tb 
EECLOSE |NO OPEN, САР, 
Nominal Config: tb — bp ? RIGID, DERIG, 
DAP: VERN(FREE) OR EXTEND tb 


FAILURE 


(A8U) 

e EE MODE - 
MAN 

e EE CAP sw- 
depress (3 sec 
max) 


° EE MODE- 
OFF © 

EE CLOSE ES SNARE 

tb — gray ? BRAKE SLIP 

NO 

SM 169 PDRS 

STATUS (7) 
END EFFECTOR (ев CLOSE tb 
CLOSE 1? FAILURE 


NO 


Subsequent 
slipping may occur 


|8 |cLosemsw | | 9 | 
OR DIGITAL SPA er Continus ops 
EXTERNAL 


FLAGS FAILURE. 
EE AUTO 
CAPTURE LOST 


Ө 
AUTO 


RELEASE remains 
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DERIG, OR RIGID 
tb FAILURE 


END EFFECTOR 
OPEN 1 ? 


OPEN tb 


FAILURE 


09/25/08 


OPEN MSW 
OR DIGITAL SPA 
EXTERNAL 
FLAGS FAILURE. 
EE AUTO REL 
LOST 


SM 169 PDRS 
STATUS 
END EFFECTOR 
EXTEND 1 ? 
YES о 
Al 


EXTEND tb 
FAILURE 


e Continue ops 


EE AUTO 


CAPTURE remains 


EXTEND 


MSW OR DIGITAL 
SPA EXTERNAL 
FLAGS FAILURE. 
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©) For future EE 
OPS, use SM 169 
PDRS STATUS to 
determine status of 
affected EE tb 


(з) For digital SPA 
failure, RIGID flag 
may be failed OFF 
causing loss of 
loaded rates and 
motor to continue 

to drive until EE 
MODE - OFF 
during AUTO 
CAPTURE. Loaded 
rates can be sent via 
SM 95 PDRS 
OVERRIDE 


@ For digital SPA 
failure, CAPTURE 
flag may be failed 
OFF 


EE AUTO 


CAP remains for 
MSW failure. EE 
AUTO REL 
remains, but motor 
will continue to drive 
until EE MODE — 
OFF 
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If EE Fails to 
Capture and/or 
Rigidize in AUTO 


Nominal Config: 
SAFING tb — gray 


09/25/08 


12.3і 


(CUE CARD EXECUTED) 


SM 169 PDRS 
STATUS 
Is payload snared 


NO о | EE MODE 
(2 or 3 of 


SW CAP/REL 
CAPTURE 1, POLE OPEN, 
CLOSE 1, OPEN EEEU LOGIC 
0)? СІКСІЛТ, ЕЕ 
CAP/REL SW, K2 
RELAY, OR 
MOTOR/ 
DRIVETRAIN 
FAILURE. EE 
CAPTURE LOST. 
DIRECT DRIVE 
MAY BE LOST 
FOR K2 RELAY 
FAILURE. EE MAY 
NOT BE 
OPERATIONAL 


CAPTURE SEQ ABORTED 


«ҮМСС for 
possible IFM or 
EVA retrieve 


СКТ, K1 


EE RIGID tb — [NO EE DERIGID [YES | 6 | RIGID MSW 
gray ? tb — bp ? 


YES NO 


K1 RELAY 
CONTACT, EE 
MODE SW, COMM 
SCANNER, EEEU 
LOGIC CIRCUIT, 
MECHANICAL 
FAILURE 


| 9 | EE rigidize 


drive lost 


e Stay free drift 
«ҮМСС for 
possible IFM 


EE CAPTURE |NO CAPTURE 
ib — gray ? MSW CKT FAILED 
YES 
NO CLOSE MSW 
CKT FAILED 


EE CLOSE 
tb — gray ? 


YES 


EE AUTO 
CAPTURE lost. EE 
AUTO RELEASE 
may remain 


EE AUTO 
CAPTURE 
CONTACT OR EE 
MODE SW 
FAILURE 
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CONTACT, EE 
MODE SW, MTR 
MODULE, EEEU 
LOGIC CIRCUIT 
OR MECHANICAL 
FAILURE 


UNCOMMANDED 

DERIGID C/W lost 

and possible loss of 

EE functionality 

e Stay free drift 

e EE may be 
partially rigidized 

«ҮМСС for EE C/O 
or possible IFM 
after payload 
released 


Loss of AUTO 
CAPTURE. 
UNCOMMANDED 
RELEASE C/W lost 


Loss of AUTO 
CAPTURE. AUTO 
RELEASE remains 
for msw failure 


e When release 
reqd, perform in 
MAN. After PL 
RELEASE, 
ҮМСС for AUTO 
RELEASE check 


©) RMS IFM D&C 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, EE Cap/Rel sw, 
EE MAN CONTR 
sw. Refer to RMS 
CONTINGENCY 
OPERATION 
(INSTALLATION 
AND REMOVAL OF 
RMS IFM D&C KIT) 
(IFM), and PDRS 
SSR-4, RMS IFM 
D&C KIT 


Arm will move 
at unloaded rates. 
RMS loaded rates 
can be set via SM 
95 PDRS 
OVERRIDE 


(з) MSW ckt 
failures include 
circuitry in the SPA, 
therefore 
microswitches can 
fail in pairs: 
CAP/EXTEND 
OPEN/RIG 
CLOSE/DERIG 
Timing of each 
phase is critical to 
prevent motor 
burnout. EE Mode 
to OFF after spec 
time 
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ЕЕ Fails to 
Derigidize or 
Release in AUTO 


Nominal Config: 
SAFING tb — gray 


09/25/08 


12.3] 
(CUE CARD 


Is payload NO 


released ? 
YES 


Was payload 
released in B/U ? 


е EE MODE - 
MAN 
e EE MAN 
CONTR - 
DERIGID until 
EXTEND tb — 
gray (25 sec max) 
e EE MODE - 
OFF 


EXTEND tb — NO 
gray ? 


YES 


DERIGID tb — YES 
gray ? 
NO 


(2) 
DERIGID 


MSW CKT 
FAILURE 


NO AUTO RELEASE 


EXECUTED) 
RIGIDtb- | 


gray ? 


DAP: FREE 

EE MODE - 
MAN 

EE MAN 
CONTR - 
DERIGID until 
DERIGID tb — 
gray (5 sec max) 
EE MODE - 
OFF 


RIGID tb—gray? [ES 


NO 


| 8 | DERIGID tb - 
gray ? 
NO 
@ 


DERIGID 
MSW CKT 
FAILURE 


EEEU LOGIC 
CIRCUIT, EE 
MODE SW, K1 
RELAY CONTACT, 
OR MECHANICAL 
FAILURE. LOSS 
OF RIGIDIZE/ 
DERIGIDIZE 


«ҮМСС for 
possible IFM 


EE MODE 
SW OR EE 
CAP/REL SW 
AUTO RELEASE 
CONTACT 
FAILURE 


EE AUTO 
RELEASE lost. 
AUTO CAPTURE 
remains unless 
CLOSE flag 
affected 
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EEEU LOGIC 


CIRCUIT, MTR 
MODULE, K1 
RELAY CONTACT, 
EE MODE SW, OR 
MECHANICAL 
FAILURE 


Loss of EE 
RIGIDIZE/ 
DERIGIDIZE, 
CAPTURE/ 
RELEASE may be 
lost 


e Stay free drift 
«ҮМСС for 
possible IFM 


| 11 | EE AUTO 


RELEASE lost. EE 
AUTO CAPTURE 
remains unless 
CLOSE flag 
affected. PDRS CK 
CRT It when EE 
goes to EXTEND 
due to microsw 
miscompare 


EE MODE - 
MAN 

EE MAN 

CONTR - 

RIGID until RIGID 
tb — gray 

(25 sec max) 

EE MODE - 
OFF 

DAP: as reqd 


EE AUTO 


RELEASE lost. 
AUTO CAPTURE 
may remain 


e RMS IFM D&C 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
Sw, EE Cap/Rel sw, 
EE MAN CONTR 
sw. Refer to RMS 
CONTINGENCY 
OPERATION 
(INSTALLATION 
AND REMOVAL OF 
RMS IFM D&C KIT) 
(IFM), and PDRS 
SSR-4, RMS IFM 
D&C KIT 


С) MSW ckt 
failures include 
circuitry in the SPA, 
therefore 
microswitches can 
fail in pairs: 
CAP/EXTEND 
OPEN/RIG 
CLOSE/DERIG 
Timing of each 
phase is critical to 
prevent motor 
burnout. EE Mode 
to OFF after spec 
time 
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12.3) 


(A8L) 

“ RMS SEL - 
OFF 

e RMS PWR- 
PRI (MA) 


SM 94 PDRS 

CONTROL 

° ПО ON - ITEM 
5 EXEC (*) 


(A8L) 
e RMS SEL - 
PORT 


(A8U) 
e SAFING - 
CANCEL 


EE MODE - 

MAN 

EE MAN 

CONTR - 
DERIGID until 
EXTEND tb — 
gray (25 sec max) 
EE MODE - 

OFF 


EXTEND tb – NO 
gray ? 


YES 


EE MODE - 
MAN 

EE CAPTURE 
Sw — depress 
until CLOSE tb — 
gray (3 sec max) 
EE MODE - 
OFF 


CLOSE tb — NO 
gray ? 


YES 


EEEU LOGIC 
CIRCUIT FAILURE 
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(Cont) 


(A8L 

e RMS SEL- 
OFF 

e RMS PWR - 
B/U (Expect SM 
ALERT and BCE 
BYP MCIU) 

e RMS SEL — 
PORT 


(A8U) 

e B/U PL REL - 
ON 

e Wait 10 sec 

e B/U PL REL - 
OFF 


(A8L) 

e RMS SEL — 
OFF 

e RMS PWR- 
PRI (MA) 


SM 94 PDRS 

CONTROL 

° ПО ON — ITEM 
5 EXEC (*) 


(A8L) 
e RMS SEL — 
PORT 


(A8U) 
e SAFING - 
CANCEL 


EE MODE 
SW, EEEU LOGIC 
CIRCUIT, MTR 
MODULE, K2 
RELAY OR 
CONTACT, 
MECHANICAL 
FAILURE OR EE 
CAP/REL SW 
TOTAL FAILURE 


K2 RELAY 
OR CONTACT, EE 
CAPIREL SW, 
MECHANICAL, 
EEEU LOGIC 
CIRCUIT OR EE 
MODE SW 
FAILURE 


AUTO/MAN 
RELEASE lost 


Reconfig EE 
) 


EE MODE - 
MAN 

EE MAN 

CONTR - 

RIGID until RIGID 
tb — gray (6 sec 
max) 

EE MODE - 

OFF 

DAP: as reqd 


JOINT SEL — 
WR 

BRAKES - ON 
MODE - 
DIRECT 
SINGLE/DIRECT 
DR-— ‘+ 

МОРЕ - not 
DIRECT 


Joint drive 
properly ? 
NO 


К2 RELAY 
FAILURE 


CAPTURE/ 
RELEASE and 
DIRECT DRIVE lost 


«ҮМСС for 
possible IFM 


CAPTURE/ 

RELEASE lost 

•УМСС for 
possible IFM 
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CONTACT, EE 
CAP/REL SW, 
EEEU LOGIC 
CIRCUIT, EE 
MODE SW, OR 
MECHANICAL 
FAILURE 


EE AUTO 
RELEASE lost. 
MAN RELEASE 
may remain. AUTO 
and MAN 
CAPTURE may 
remain 


MODULE, EEEU 
LOGIC CIRCUIT, 
MECHANICAL, EE 
MODE SW, OR K1 
CONTACT 
FAILURE 


EE not 


operational 


e DAP: as reqd 
«ҮМСС for 
possible IFM 


@ RMS IFM D&C 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, EE Cap/Rel sw, 
EE MAN CONTR 
sw. Refer to RMS 
CONTINGENCY 
OPERATION 
(INSTALLATION 
AND REMOVAL OF 
RMS IFM D&C KIT) 
(IFM), and PDRS 
SSR-4, RMS IFM 
D&C KIT 
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12.3k МО MANUAL RELEASE 
(CUE CARD EXECUTED) 


©) RMS IFM D&C 
EE OPEN tb – Is payload О RIGID tb- зз | KIT available to 
bp released ? gray ? e JOINT — WR recover loss of K1, 
YES NO e BRAKES — ON K2 relay, EE MODE 
MODE — sw, EE Cap/Rel sw, 


Nominal Config: DIRECT EE MAN CONTR 


sw. Refer to RMS 
SAFING tb — gray - Stay free drift SU GLEIDIREET | | CONTINGENCY 


OPERATION 
DIRECT not (INSTALLATION 
AND REMOVAL OF 


EE MODE Joint drive RMS IFM D&C KIT) 
SW, MTR properly ? (IFM), and PDRS 
MODULE, OR YES TNO SSR-4, RMS IFM 
MECHANICAL D&C KIT 


FAILURE 


| 6 | K2 RELAY 
FAILURE 


19 
EMO 


MAN modes lost. eVMCC for 
B/U may remain possible IFM 


ЕЕ Was payload ES 


released in B/U ? (A8L) 


NO e RMS SEL — 


OFF 
CMS DR e CONTACT, EEEU 


PRI (MA) LOGIC CIRCUIT, 
EE MODE SW, OR 

HEGRE MECHANICAL 
SW DEC ZENER CONTROL FAILURE 

DIODE, OR EE e ПО ON - ITEM 

CAP/REL SW 5 EXEC (*) 

MANUAL (A8L) 

CONTACT e RMS SEL — 


FAILURE «ҮМСС for 
PORT possible IFM 


(A8U) 

e SAFING — 
EE MAN CANCEL 
MODE lost 


EE MODE - 

MAN 

MAN CONTR - 
DERIGID until 
EXTEND tb — 
gray (25 sec max) 
EE MODE - 

OFF 


EXTEND tb — NO EE MODE 
gray ? SW, EEEU LOGIC 
CIRCUIT, MTR 
MODULE, OR 
MECHANICAL 


FAILURE 
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12.3k (Cont) 


JOINT - WR 
BRAKES - ON 
MODE - 
DIRECT 
SINGLE/DIRECT 
ОК — ‘+ 

МОРЕ - пої 
DIRECT 


Joint drive K2 RELAY 
properly ? FAILURE 


е ЕЕ MODE — 
MAN 

e EE CAPTURE 
sw — depress 
(hold 3 sec max) 

е ЕЕ MODE — 
OFF 


CLOSE tb — 
gray ? SW, EE MODE 


SW, EEEU LOGIC 


CIRCUIT, K2 


RELAY CONTACT, 


OR PRIMARY 

SNARE DRIVE 
MECHANICAL 
FAILURE 


EEEU LOGIC 
CIRCUIT FAILURE | [AUTO/MAN 
RELEASE lost 


09/25/08 


EE CAP/REL 
and DIRECT 
DRIVE lost 


«ҮМСС for 
possible IFM 


EE not 


operational 


«ҮМСС for 
possible IFM 
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@ RMS IFM D&C 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, EE Cap/Rel sw, 
EE MAN CONTR 
sw. Refer to RMS 
CONTINGENCY 
OPERATION 
(INSTALLATION 
AND REMOVAL OF 
RMS IFM D&C KIT) 
(IFM), and PDRS 
SSR-4, RMS IFM 
D&C KIT 


MAL/ALL/GEN J 


ЕЕ Fails to 
Derigidize in 
Manual, 
DERIGID tb — 


bp 


Nominal Config: 
SAFING tb — gray 


09/25/08 


12.31 


NO MANUAL DERIGID 


(CUE CARD EXECUTED) 


Is payload 


released ? 


в | Was payload 


released in B/U ? 


YES 


e EE MODE — 


AUTO 


e EE RELEASE 
sw — depress 


(mom) until 


EXTEND tb — 
gray (25 sec max) 


e EE MODE - 


OFF 


EXTEND tb — 


gray ? 


DERIGID tb — 


gray ? 


DERIGID 


MSW CKT 


FAILURE 


NO RIGID tb — 


gray ? 
NO 


EEEU LOGIC 
CIRCUIT, MODE 
SW, K1 RELAY 
CONTACT, MTR 
MODULE, OR 
MECHANICAL 
FAILURE 


EE RIGIDIZE/ 
DERIGIDIZE lost 


• RMS SEL - 
OFF 

“ RMS PWR - 
PRI (MA) 


SM 94 PDRS 

CONTROL 

° ПО ON - ITEM 
5 EXEC (*) 


(A8L) 
e RMS SEL- 
PORT 


(A8U) 
e SAFING - 
CANCEL 


EE AUTO 


RELEASE lost. EE 
AUTO CAPTURE 
remains unless 
CLOSE flag 


affected. PDRS CK 


CRT EE and CK 
CRT It when EE 
goes to EXTEND 
due to msw 
miscompare 
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ЧЕЗ 


e DAP: FREE 

e EE МОРЕ – 
MAN 

• EE MAN 
CONTR - 
DERIGID (2 sec) 

e EE МОРЕ – 
OFF 


RIGID tb — bp ? 


YES NO 


| 6 | GO for 
release ? 


YES NO 


EE MAN 


CONTR SW, EEEU 
LOGIC CIRCUIT, 
D&C ZENER 
DIODE, K1 RELAY 
CONTACT, EE 
MODE SW, COMM 
SCANNER, MTR, 
OR MECHANICAL 
FAILURE 


e MCC for 
possible IFM 


CONTR SW OR 
EE MODE SW 
FAILURE 


16 | EE MANUAL 
DERIG lost 


e RMS IFM D&C 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
Sw, EE Cap/Rel sw, 
EE MAN CONTR sw. 
Refer to RMS 
CONTINGENCY 
OPERATION 
(INSTALLATION 
AND REMOVAL OF 
RMS IFM D&C KIT) 
(IFM), and PDRS 
SSR-4, RMS IFM 
D&C KIT 


@ MSW ckt 
fallures include 
circuitry in the SPA, 
therefore 
microswitches can 
fail in pairs: 
CAP/EXTEND 
OPEN/RIG 
CLOSE/DERIG 
Timing of each 
phase is critical to 
prevent motor 
burnout. EE Mode 
to OFF after spec 
time 


MAL/ALL/GEN J 


MSW CKT 
FAILURE 


EE MODE - 
MAN 

EE MAN 

CONTR - 

RIGID until RIGID 
tb — gray 

(5 sec max) 

EE MODE - 

OFF 

DAP: as reqd 


RELEASE lost. EE 
AUTO CAPTURE 
remains unless 
CLOSE flag 
affected. PDRS CK 
CRT EE and CK 
CRT It when EE 
goes to EXTEND 
due to msw 
miscompare 
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12.31 (Cont) 


EE MODE - 
AUTO 

RELEASE sw — 
depress (mom) 
When OPEN tb — 
gray (8 sec max), 
EE MODE - 
OFF 

Mnvr RMS off PL 


Release 
successful ? 


D&C ZENER 
DIODE, EE MODE 
SW, OR EE MAN 
CONTR SW 
FAILURE 


EE MANUAL 
DERIGIDIZE lost. 
EE MANUAL 
RELEASE/RIGIDIZE 
may be lost 


EE MODE - 
AUTO 

EE RELEASE 

Sw — depress 
(mom) until 
EXTEND tb — 
gray (25 sec max) 
EE MODE - 

OFF 


SW, MTR 
MODULE, OR 
MECHANICAL 
FAILURE 


K1 RELAY 
CONTACT, EE 
MODE SW, EEEU 
LOGIC CIRCUIT, 


COMM SCANNER, 


MTR OR 
MECHANICAL 
FAILURE 


D&C ZENER 
DIODE FAILURE 


29 | EE not 
operational 


e MCC for 
possible IFM 
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DERIGIDIZE 
DRIVE lost. 
RECAPTURE lost. 
MAN RELEASE 
may remain 
«ҮМСС for 
possible IFM 


EE MANUAL 
RELEASE/DERIGID 
lost 


@ RMS IFM D&C 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, EE Cap/Rel sw, 
EE MAN CONTR sw. 
Refer to RMS 
CONTINGENCY 
OPERATION 
(INSTALLATION 
AND REMOVAL OF 
RMS IFM D&C KIT) 
(IFM), and PDRS 
SSR-4, RMS IFM 
D&C KIT 


RMS OPS 


12.4 


© MSW ckt 
failures include 
circuitry in the SPA, 
therefore 
microswitches can 
fail in pairs: 
CAP/EXTEND 
OPEN/RIG 
CLOSE/DERIG 
Timing of each 
phase is critical to 
prevent motor 
burnout. EE Mode 
to OFF after spec 
time 
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RMS OPS 


12.4 


Arm Response 
Not Normal 
for 
Commands in 
Manual 
Modes 


Nominal Config: 

(A8L) 

RMS PWR — PRI 
SEL - PORT 

(A8U) 

SAFING — AUTO 

SAFING tb — gray 

S/W STOP - gray 

EE MODE - OFF 
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(A8U) 
«BRAKES - ОМ 


CET 
N WARNING | 


[^ w 


Taking Brakes OFF 
may result in 
uncommanded 
motion of arm. Be 
ready to apply 
Brakes if motion 
occurs 


(A8U) 
“ BRAKES — OFF 


BRAKES 


tb- ON ? 


(A8U) 

e RATE — VERN 

e MODE — 
selected one, 
ENTER 


CONTROLLER 
BIAS. MANUAL 
AND TEST DRIVE 
MODES 

e Cycle RATE — UNAVAILABLE 

COARSE, then 

VERN 


COARSE 
SELECTION 
FAILURE 
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12.4a ARM RESPONSE ABNORMAL IN 
MANUAL MODES 


(A8U) 
“ BRAKES — ОМ 


e Use SM 95 
PDRS 
OVERRIDE to 
override failed 
switches 

е BRAKES — ОМ 


MAL/ALL/GEN J 


12.4a (Cont) 


10 | VHC Axes 


If RMS in SW 
STOP region 
(SOFT STOP 
tb-bp) or arm/PL 
is within approx- 
imately 10 ft of 
structure, VMCC 


If arm unloaded: 

e DAP: VERN 
(FREE) 

If arm loaded: 

e DAP: FREE 


e MODE - TEST, 
ENTER 
SM 169 PDRS 
STATUS 
) 


(RHC/THC 

e Deflect each axis 
full scale ‘+’ 
and ‘~ while 
monitoring CMD 
rates on CRT 


Commanded rates 
respond correctly ? 
YES 


(THC/RHC) 

While holding any 

command: 

е RATE HOLD - 
depress (mom) 

e Release cmd 


Commanded rates 
remain on S169 ? 
YES 


CAUTION 


Do not execute if 
captured to 
constrained payload 
or if captured 
payload should not 
be moved in 
SINGLE mode 


09/25/08 


SLUGGISH 
OR DEAD 
RHC/THC 
AXIS(ES) 


RATE HOLD 
SW FAILURE 


(A8U) 

e MODE — 
SINGLE, ENTER 

e Drive each joint in 
turn ‘+’ and - 


e BRAKES — ON 
e DAP: as reqd 


MAN modes 
usable without failed 
axis(es) 


e BRAKES — ON 
e DAP: as reqd 


modes without 
RATE HOLD 
function 


TRANSIENT 
FAILURE 


12-83 


e Continue normal 
ops 

е BRAKES - ON 

e DAP: as reqd 


©) Single HC axis 
failure workaround 


capability exists via 
SM 95 PDRS 
OVERRIDE 


MAL/ALL/GEN J 


12.46 ARM RESPONSE ABNORMAL IN AUTO 
MODES 


Arm Response 
Not Normal (A8U) 


for — «BRAKES — ON 
Commands in 


Auto Modes 
|)» wa М 
{ алм | 
Nominal Config: wawww. 


(A8L) Taking Brakes OFF 
RMS PWR — PRI may result in 


SEL - PORT uncommanded 
(A8U) motion of arm. Be 


SAFING tb — gray ready to apply 
SOFTWARE STOP Brakes if motion 


tb — gray occurs 
EE MODE - OFF 


(A8U) 
“ BRAKES - OFF 


Is any joint moving |YES 
(visual) ? теңі 12.4¢| 26 | 


NO 


BRAKES NES , 221] 


tb- ON ? 


(A8U) 
е RATE - VERN 
e MODE — 
selected one, 
ENTER 
MODE It — оп? NO AUTO SEQ 
PROCEED/STOP (A8U) 
SW FAILURE e BRAKES — ON 
e Use SM 95 
PDRS 
OVERRIDE to 
override failed 
switch 
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• BRAKES - ON 

e Cycle RATE — 
COARSE, then 
VERN 


12.4b (Cont) 


oes RATE MIN tb. [No | 8 | VERNIER/ 


D 
respond properly ? 


YES 


e |f 12 inches in -Z 
(up) could result 
in collision, 
ҮМСС 


Ck OPR CMD 
12 inches from 
present position 


e Note position X, 
Y, Zand attitude 
P,Y,R 


SM 94 PDRS 
CONTROL 


e ITEM 18 -X POS 
+Y POS EXEC 
ITEM 20 -Z 
POS - 12 
inches EXEC 
ITEM 21 +P ATT 
*Y ATT *R ATT 
EXEC 
ITEM 24 +PL ID 
EXEC 
ITEM 25 EXEC 
YGOOD 


09/25/08 


COARSE SW 
FAILURE 


Use SM 95 
PDRS 
OVERRIDE to 
override failed 
Switch 


vam. 
N WARNING [|| 


кааааазаза 


If trajectory is not 
correct, collision 
could occur. Be 
ready to stop auto 
seq 


(A8U) 

e BRAKES - OFF 

e MODE – OPR 
CMD, ENTER 

e YREADY It — on 

e AUTO SEQ – 
PROCEED 


IN PROG It-on? |NO 


YES 


e AUTO SEQ- 
STOP 


READY It — off and |ҮЕ5 
IN PROG It — on ? 


NO 


(A8U) 

е MODE — 
SINGLE, ENTER 

e Drive each joint in 
turn ‘+’ and ‘-’ 

Does joint drive 

properly ? 


NO 


12.4с[ 26 | 


AUTO SEQ 
PROCEED/STOP 
SW PROCEED 
CONTACT 
FAILURE 


AUTO SEQ 
PROCEED/STOP 
SW STOP 
CONTACT 
FAILURE 


ES | 19] TRANSIENT 


FAILURE 


12-85 


е BRAKES - ON 

e Use SM 95 
PDRS 
OVERRIDE to 
override failed 
Switch 


e BRAKES - ON 

e Use SM 95 
PDRS 
OVERRIDE to 
override failed 
Switch 


e Continue normal 
ops 
е BRAKES — ОМ 


MAL/ALL/GEN J 


Joint 
Response Not 
Normal for 
Commands in 
Single Mode 


Nominal Config: 

(A8L) 

RMS PWR — PRI 
SEL - PORT 

(A8U) 

SAFING tb — gray 

EE MODE - OFF 


09/25/08 


SINGLE MODE 


(A8U) 
«BRAKES – ОМ 


Yess с 
\ WARNING | 


\uuunnnnnni 


Taking BRAKES 
OFF тау result in 
uncommanded 
motion of arm. Be 
ready to apply 
BRAKES if motion 
occurs 


(A8U) 
e BRAKES - OFF 
Any joint moving 
(visual) ? 

NO 


BRAKES 


tb- ON ? 
NO 


е RATE — VERN 
е JOINT sel — WR 


е MODE – 
SINGLE, ENTER 


SINGLE It — ON ? 


YES 


KES 12.20[ 1 | 


қоалсалала а ағасы. 


М WARNING | 
a SS SO! 

Placing mode 

switch in DIRECT 


may cause joint 


motion for selected 


joint. If motion 


occurs be ready to 


take mode switch 
out of DIRECT 


(A8U) 

“ BRAKES — ОМ 

e MODE – 
DIRECT 


e MODE - not 
DIRECT 
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12.4c JOINT RESPONSE ABNORMAL IN 


| 6 | SINGLE/ 


DIRECT DR SW 
10V SHORT 


e MODE - not 
DIRECT 
Use SM 95 
PDRS 
OVERRIDE to 
reassign 
SINGLE/DIRECT 
DR sw to AUTO 
SEQ PROCEED/ 
STOP sw 


MAL/ALL/GEN J 


12.4с (Cont) 


e Cycle RATE — 
COARSE, then 
VERN 


Does RATE MIN tb JNO 
respond properly ? 


е PARAM sel – 
JOINT ANGLE 

e JOINT sel — 
each joint in turn 

Any joint angle 

display(s) blank ? 


As JOINT sel 
sw is cycled, does 
joint angle display 
change for each sw 
position ? 

YES 


CAUTION 


If captured to 
constrained PL or if 
loaded and near 
structure, VMCC 


For each joint 
in turn 


е SINGLE/DIRECT 
DR — ‘+’ and - 


Did each joint drive 
properly ? 


NO 


fail to drive 


09/25/08 


VERNIER/ 


COARSE SW 
FAILURE 


SELECT SW 
FAILURE 


SELECT CIRCUIT 
FAILURE 


TRANSIENT 
FAILURE 


e Use SM 95 
PDRS 
OVERRIDE to 
override failed 
switch 

e BRAKES — ON 


e Use SM 95 
PDRS 
OVERRIDE to 
override failed 
switch 

e BRAKES — ON 


e Use SM 95 
PDRS 
OVERRIDE to 
override failed 
switch 

e BRAKES — ON 


e Continue normal 


ops 


е BRAKES — ОМ 
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SINGLE/ 


DIRECT DR SW 
SHORT. SINGLE 
AND DIRECT 
DRIVE MODES 
UNAVAILABLE 


e Use SM 95 
PDRS 
OVERRIDE to 
reassign 


SINGLE/DIRECT 


DR switch to 
AUTO SEQ 


PROCEED/STOP 


sw to regain 
SINGLE drive 
mode 


(2) DIRECT mode 
can be regained with 
RMS IFM D&C KIT. 
Refer to RMS 
CONTINGENCY 
OPERATION/ 
INSTALLATION AND 
REMOVAL OF THE 
RMS IFM D&C KIT 
(IFM), and PDRS 
SSR-4 RMS IFM 
D&C KIT 


MAL/ALL/GEN J 


A8U) 
BRAKES - ON 
MODE - 
DIRECT 
JOINT - failed 
one 


SINGLE/DIRECT 


DR-'* and - 


Joint drive 
properly ? 


e MODE - not 
DIRECT 


(A8L) 

e RMS SEL- 
OFF 

«ҮВ/У PL REL — 
OFF 
RMS PWR - 
B/U (Expect SM 
ALERT and BCE 
BYP MCIU msg) 
RMS SEL - 
PORT 


(A8U) 

e B/U JOINT - 
failed one 

e B/U DR- ‘# 
and ‘~ 


FAILED FREE 
JOINT 


09/25/08 


12.4с (Cont) 


(A8U) 

e BRAKES — ON 

e JOINT — any 

• MODE — 
DIRECT 

e SINGLE/DIRECT 
DR — ‘+’ and “~ 

Joint move in both 

directions ? 


SINGLE/ 
DIRECT DRIVE 
10V CIRCUIT 
FAILURE 


29 | SPA FAILURE 


DIRECT and 
B/U drive modes 
remain 


e MODE - not 
DIRECT 


FAILURE 


SINGLE/ 


DIRECT DRIVE 
SW FAILED (ALL 
POLES). SINGLE 
AND DIRECT 
DRIVE MODES 
UNAVAILABLE 


e MODE - not 
DIRECT 

e Use SM 95 
PDRS 
OVERRIDE to 
reassign 
SINGLE/DIRECT 
DR switch to 
AUTO SEQ 


PROCEED/STOP 


Sw to regain 
SINGLE drive 
mode 


Reconfig to 


PRI PWR 


(A8L) 

e RMS SEL - 
OFF 

e RMS PWR- 
PRI (MA) 


SM 94 PDRS 
CONTROL 
° ПО — ITEM 5 (*) 


(A8L) 
“ RMS SEL- 
PORT 


(A8U) 
e SAFING – 
CANCEL 
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(2) DIRECT mode 
can be regained with 
RMS IFM D&C KIT. 
Refer to RMS 
CONTINGENCY 
OPERATION/ 
INSTALLATION AND 
REMOVAL OF THE 
RMS IFM D&C KIT 
(IFM), and PDRS 
SSR-4 RMS IFM 
D&C KIT 


(2) BACKDRIVE 
TECHNIQUE — 
JOINT FREE, PDRS 
SSR-3 or EVA reqd 
to cradle arm for 
failed free joint 


May receive 
CK CRT It and 
DIRECT DRIVE 
BITE ‘V’ for undriven 
joints 


DIRECT and 


B/U drive modes 

remain for good 

joints. B/U drive 

mode only for failed 

joint 

Reconfig to PRI 

PWR 

(A8L) 

е RMS SEL — 
OFF 

e RMS PWR - 
PRI (MA) 


SM 94 PDRS 
CONTROL 
° ИО — ITEM 5 (*) 


(A8L) 
e RMS SEL — 
PORT 


(A8U) 
e SAFING — 
CANCEL 
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Joint 
Response Not 
Normal for 
Commands in 
Direct Mode 


Nominal Config: 

(A8L) 

RMS PWR — PRI 
SEL - PORT 

(A8U) 

BRAKES - ON 

BRAKES tb — ON 

SAFING tb — gray 
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12.4d JOINT RESPONSE ABNORMAL IN 


DIRECT MODE 


(A8U) 

BRAKES — ON 

e MODE - not 
DIRECT 

e JOINT - WR 


JAN 
N WARNING N 


Sess s ss SS | 


Placing mode 
switch in DIRECT 
may cause joint 
motion for selected 
joint. If motion 
occurs, be ready to 
take mode switch 
out of DIRECT 


(A8U) 
“ MODE- 
DIRECT 


Joint motion of 
selected joint ? 


Мэл л лу чу C C а 4 


\ \ 
\ WARNING | 


аала лаа лала лала! 


Driving in DIRECT 
may cause incorrect 
joint to drive or 
motion in incorrect 
direction. If 
captured to 
constrained PL or if 
loaded and near 
structure, ҮМСС 


(A8U) 

• SINGLE/DIRECT 
DR ~ each joint 
in turn ‘+’ and ‘-’ 

Two joints drive 

simultaneously ? 


в | Any joint drive 


in wrong direction ? 


e MODE - not 
DIRECT 


SINGLE/ 


DIRECT DR SW 
SHORT. SINGLE 
AND DIRECT 
DRIVE MODES 
UNAVAILABLE 


e Use SM 95 
PDRS 
OVERRIDE to 
reassign 
SINGLE/DIRECT 
DR sw to AUTO 
SEQ PROCEED/ 
STOP sw to 
regain SINGLE 
drive mode 


JOINT SEL SW 
CONTACT 
SHORT. DIRECT 
DRIVE MODE 
UNAVAILABLE 


DIODE FAILURE. 
DIRECT DRIVE 
MODE LOST 
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(2) DIRECT mode 
can be regained with 
RMS IFM D&C Kit. 
Refer to RMS 
CONTINGENCY 
OPERATION 
(INSTALLATION 
AND REMOVAL OF 
RMS IFM D&C KIT) 
(IFM), and PDRS 
SSR-4, RMS IFM 
D&C KIT 


MAL/ALL/GEN J 


12.44 (Cont) 


(2) DIRECT mode 
can be regained with 
RMS IFM D&C Kit. 
Refer to RMS 
ES K2 RELAY, CONTINGENCY 
one joint fail to drive SINGLE/DIRECT For OPERATION 
at all ? DR SW, MODE SINGLE/DIRECT ЕН! = 
SW, OR JOINT SW DR sw or JOINT 
FAILURE. sw, use SM 95 RMS ІЕМ D&C KIT) 
DIRECT DRIVE PDRS OVERRIDE (ЕМ), and PDRS 
13 | Test SINGLE MODE to regain SINGLE SSR-4, RMS IFM 
UNAVAILABLE drive mode D&C KIT 
(A8U) 


• RATE sw- 
VERN 
JOINT - failed 
one 

е BRAKES - OFF 

е MODE – 
SINGLE, ENTER 
SINGLE/DIRECT 
DR - ‘+’ and - 


Joint drive DIRECT 
properly ? DRIVE CKT (A8U) 
FAILURE. е BRAKES - ОМ 
DIRECT DRIVE 
MODE 
UNAVAILABLE 
FOR FAILED 
JOINT 


(A8U) 
“ BRAKES — ON 


12.4¢ 31 | 
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MPM/MRL 


- 
N 
о 


MPM/MRL 


= 
N 
о 


tb Not DPY 
or 


CONTROL 
Microsw 
DPY/STO Ind 
Not Nominal 
or 
Single Mtr 
Drive Time 
(> 34 sec) 


Nominal Config: 
(MA73C:A) 
MCA LOGIC 
ММА MID 1 — ON 
MNB MID 2 — ON 
MNC MID 2 — ON 
(MA73C:B) 
MCA LOGIC 
MNA MID 3 — ОМ 
MNB MID 4 — ON 
MNC MID 4 — ON 
(MA73C:C) 
cb MCA PWR AC2 
ЗФ MID 2 — cl 
(MA73C:D) 
cb MCA PWR AC3 
ЗФ MID 4 - cl 


09/25/08 


12.5a MPM DPY - tb NOT DPY, IND NOT 
NOMINAL, OR SINGLE MTR DRIVE TIME 


(A8L) 
e PORT(STBD) 
RMS - OFF 


(R13L) 

«ҮРІ BAY MECH 
PWR 1,2 — 
OFF 


PORT(STBD) RMS | NO 
tb — DPY ? 


YES 


SM 94 PDRS 
CONTROL 


e Determine: 


Either DPY microsw 
Ind ‘0’ after DPY 


Either STO microsw 
Ind ‘1’ after DPY 


Only one DPY 
microsw Ind ‘1’ prior 
to DPY 


Both DPY microsw 
Ind ‘1’ without DPY 
command 


SM 94 PDRS 
CONTROL 


MICROSW FAILED 
OPEN 


MICROSW FAILED 
CLOSED 


MICROSW FAILED 
CLOSED 


PORT(STBD) 
RMS SW SHORT 
OR DPY RELAY 
SHORT 
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PORT(STBD) 
RMS SW FAILED 


e MCC for 
possible sw IFM 


Expect 68 sec max 
drive time to stow. 
tb is accurate 


e Continue ops 


Expect 68 sec max 
drive time to DPY. 
tb is accurate 


«ҮМСС prior to 
any MPM ops 


e Refer to 


RMS - 
MANIPULATOR 
POSITIONING 
MECHANISM (MPM) 
CONTINGENCY 
DEPLOY/STOW 
(IFM) 


One mtr will 
continue to run while 
deploying until 
PORT(STBD) RMS 
sw — OFF 


(5) PDRS SSR-1 
MPM MTR INHIBIT 
DISABLE available 
to regain motor drive 
in the failed direction 


(2) Unloaded 
stowed ops can be 
performed on MCC 
GO. Refer to SM 95 
PDRS OVERRIDE 
ITEM 15 
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time single mtr time 
(> 34 sec) ? 


MICROSW FAILED 
OPEN PRIOR TO 
DEPLOY 


e Continue ops (tb 
is accurate) 


fully in DPY position 
(visual inspection) ? 


FAILURE OF 


PORT(STBD) RMS 
SW, (BOTH 
POLES), OR 
MECHANICAL 
JAM 


eVMCC for 
possible sw IFM 
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12.5a (Cont) 


SW (ONE POLE), 
OR DPY RELAY 
FAILURE 


«ҮМСС for failure 
isolation. One 
failure away 
from loss of 
ability to operate 
MPM 


FAILED 


MICROSW LEVER 
ARM OR 
MICROSW 
MISRIGGING 
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STRUCTURAL 
FAILURE, JAM, 
OR MISRIGGING 
OF PEDESTAL 
OTHER THAN 
SHOULDER 
(FWD) 


eVMCC to 
determine if 
tb failed 


(1) Refer to 


RMS - 
MANIPULATOR 
POSITIONING 
MECHANISM (MPM) 
CONTINGENCY 
DEPLOY/STOW 
(IFM) 


One mtr will 
continue to run while 
stowing until 
PORT(STBD) RMS 
sw — OFF 


(6) RMS should not 
be used unless 
shoulder linkage is 
overcenter locked 


(7) To trip port(stbd) 
tb, signals from all 
four (three) pedestals 
are required, i.e., all 
of SYS 1 or all of 
SYS 2. SM94 only 
shows the shoulder 
(fwd) indications 


MCC can 


determine if switch 
is failed 
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12.50 MPM STO - tb NOT STO, IND NOT 
NOMINAL, OR SINGLE MTR DRIVE TIME 


tb Not STO (Q) Refer to 


or (A8L) RMS - 
e PORT(STBD) MANIPULATOR 
CONTROL RMS - OFF POSITIONING 
Microsw MECHANISM (MPM) 
DPY/STO Ind (R13L) CONTINGENCY 
Not Nominal «ҮРІ. BAY MECH DEPLOY/STOW 
r PWR 1,2 - (IFM) 
Single Mtr OFF 


: : М © One mtr will 
Drive Time PORT(STBD) RMS continue to run while 
(> 34 sec) tb - STO ? stowing until PORT 

YES (STBD) RMS sw - 


OFF 
Nominal Config: PORT STO.. DEY 
(MA73C:A) SIBD (3) роз ssR-1 
MCA LOGIC MPM MTR Inhibit 
ММА MID 1 — ON Disable available to 


MNB MID 2 - ON regain motor drive in 
MNC MID 2 — ON | 3 | the failed direction 
(MA73C:B) RMS SW FAILED 
MCA LOGIC (BOTH POLES) 
MNA MID 3 – ON 
ММВ MID 4 — ON 
MNC MID 4 — ON 
(MA73C:C) 


cb MCA PWR SM 94 PDRS *NMCC for 
AC2 ЗФ MID 2 —- cl CONTROL possible sw IFM 
(MA73C:D) 
AC3 39 MID 4 ~ cl Either STO microsw MICROSW FAILED • Continue ops 
Ind “0” after stow OPEN Expect nominal 
drive time 


Either DPY microsw в | E 
ind '1' after stow MICROSW FAILED + Continue ops 
CLOSED 


Expect 68 sec max 
drive time to DPY. 


Only one STO tb is accurate 
microsw ind ‘1’ prior (5) 
11 


to stow 


MICROSW FAILED ЕЙ 
CLOSED 
e Continue ops 


Both STO microsw Expect 68 sec max 


ind RI PORT(STBD) drive time to STO. 
RMS SW SHORT tb is accurate 


OR STO RELAY 
SHORT 


«ҮМСС prior to 
any MPM ops 
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single mtr time 
(> 34 sec) ? 


MICROSW FAILED 
OPEN PRIOR TO 
STOW 


e Continue ops (tb 
is accurate) 


fully stowed position 
(visual inspection) ? 


FAILURE OF 
PORT (STBD) 
RMS SW, (BOTH 
POLES), OR 
MECHANICAL 


«ҮМСС for 
possible sw IFM 
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RELAY, MTR, OR 
PORT (STBD) 
RMS SW FAILED 
(ONE POLE) 


«ҮМСС prior to 
deploying MPM 


22 | FAILED 


MICROSW LEVER 


ARM OR 
MICROSW 
MISRIGGING 


tb FAILURE, 
STRUCTURAL 
FAILURE, OR JAM 
OF PEDESTAL 
OTHER THAN 
SHOULDER (FWD) 


•УМСС to 
determine if tb 
failed 
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@ Refer to RMS — 
MANIPULATOR 
POSITIONING 
MECHANISM (MPM) 
CONTINGENCY 
DEPLOY/STOW 
(IFM) 


To trip port 
(stbd) tb, signals from 
all four (three) 
pedestals are 
required, i.e., all of 
SYS 1 or all of SYS 2. 
SM94 only shows 
the shoulder (fwd) 
indications 


One mtr will 
continue to run while 
deploying until PORT 
(STBD) RMS sw - 
OFF 


(6) RMS should not 
be used unless 
shoulder linkage is 
overcenter locked 


(7) МСС сап 
determine if switch 
is failed 
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tb Not REL 
or 


CONTROL 
Microsw 
Rel/Lat Ind 
Not Nominal 
or 
Single Mtr 


Drive Time 
(> 8 sec) 


Nominal Config: 
(MA73C:A) 
MCA LOGIC 
MNA MID 1 — ON 
MNB MID 2 — ON 
MNC MID 2 — ON 
(MA73C:B) 
MCA LOGIC 
MNA MID 3 — ON 
MNB MID 4 — ON 
MNC MID 4 — ON 
(MA73C:C) 
cb MCA PWR 
AC1 39 MID 1-сі 
AC2 ЗФ MID 2-сі 
АСЗ ЗФ MID 2-сі 
(MA73C:D) 
cb MCA PWR 
AC1 39 MID 3 — cl 
AC2 39 MID 4 — cl 
AC3 ЗФ MID 4-сі 
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12.5c MRL REL - tb NOT REL, IND NOT 


NOMINAL, OR SINGLE MTR DRIVE TIME 


(A8L) 

e PORT(STBD) 
RMS RETEN 
LAT - OFF 


(R13L) 

«PL BAY MECH 
PWR 1,2 — 
OFF 


PORT(STBD) RMS |NO 
RETEN LAT tb — = = 
REL ? 

CONTROL 

e Determine: 


PORT(STBD) REL 


Any one 
pedestal 


SM 94 PDRS 
CONTROL 
All REL microsw ind 


‘1’ prior to 
commanding REL 


PORT(STBD) 
RMS RETEN LAT 
SW SHORT 


Any one pedestal 
REL | 8 | RELEASE 
10 MICROSW FAILED 
OPEN 


Any single rel ind '1' 
prior to REL 


command RELEASE 


MICROSW FAILED 
CLOSED 


PORT(STBD) RMS 
RETEN LAT SW, 
(ONE POLE) OR 
RELAY OR MTR 


«ҮМСС for 
possible failure 
isolation. Single 
mtr drive time 
(18 sec) for 
release. IFM 
possible if 
Switch failure. 
Potentially one 
failure away 
from ability to 
safely latch RMS 
(OBSS) for entry 
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e» Refer to RMS — 
MANIPULATOR 
RETENTION 
LATCHES (MRL) 
CONTINGENCY 
RELEASE/LATCH 
(IFM) 


One mtr will 
continue to drive 
when commanding 
release until 
PORT(STBD) RMS 
RETEN LAT - OFF 


Failed-on 
microsw disables one 
mtr. The tb is 
inaccurate from 8-18 
sec (latch halfway 
open at 8 sec) 


e Continue ops 
using SM 94 
display 


«ҮМСС prior to 
MRL ops 


Nominal drive 
time to latch and 
release, and tb is 
accurate 


e 18 sec max drive 
time to release. If 
SYS 1 microsw 
failed, tb is 
suspect for 
release. If SYS 2 
microsw failed, tb 
is accurate. 
Continue ops 
using SM 94 
display 
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PORT(STBD) RMS 
RETEN LAT SW, 
(BOTH POLES) 


eVMCC for 
possible sw IFM 
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MICROSW FAILED 


e Continue ops 
using SM 94. tb 
inaccurate for 
release. Nominal 
drive time (8 sec) 
to LAT and REL 


RMS RETEN LAT 
SW FAILED, 
(BOTH POLES) 


«ҮМСС for 
possible sw IFM 
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MECHANICAL 
JAM. MRL FAILED 
IN TRANSIT 


©) Refer to RMS — 
MANIPULATOR 
RETENTION 
LATCHES (MRL) 
CONTINGENCY 
RELEASE/LATCH 
(IFM) 


One mtr will 
continue to drive 
when commanding 
release until 
PORT(STBD) RMS 
RETEN LAT — OFF 


tb is activated 
by receiving all three 
microsw indications 
from SYS 1 only 
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tb Not LAT 
or 


CONTROL 
Microsw 
Rel/Lat Ind 
Not Nominal 
or 
Single Mtr 
Drive Time 
(> 8 sec) 


Nominal Config: 
(MA73C:A) 
MCA LOGIC 
MNA MID 1 — ON 
MNB MID 2 — ON 
MNC MID 2 — ON 
(MA73C:B) 
MCA LOGIC 
MNA MID 3 — ON 
MNB MID 4 — ON 
MNC MID 4 — ON 
(MA73C:C) 
cb MCA PWR 
АС1 ЗФ MID 1-сі 
AC2 ЗФ MID 2-сі 
АСЗ ЗФ MID 2-сі 
(MA73C:D) 
cb MCA PWR 
AC1 39 MID 3 — cl 
AC2 ЗФ MID 4 – cl 
AC3 ЗФ MID 4-сі 
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12.5d MRL LAT - tb NOT LAT, IND NOT 


NOMINAL, OR SINGLE MTR DRIVE TIME 


(A8L) 

e\PORT(STBD) 
RMS RETEN 
LAT - OFF 


(R13L) 

«PL BAY MECH 
PWR 1,2 — 
OFF 


PORT(STBD) RMS | NO 
RETEN LAT tb — ҮҮТ 
(АТ? 

CONTROL 

e Determine: 


PORT(STBD) LAT 


Any one 
pedestal 


SM 94 PDRS 
CONTROL 
All LAT microsw ind 


‘1’ prior to 
commanding LAT 


PORT(STBD) 
RMS RETEN LAT 
SW SHORT 


Any one pedestal 
LAT 
10 


MICROSW FAILED 
OPEN 
Any single LAT ind 
41 prior to LAT 
command 


MICROSW FAILED 
CLOSED 


PORT(STBD) RMS 
RETEN LAT SW, 
(ONE POLE) OR 
RELAY OR MTR 


«ҮМСС for 
possible failure 
isolation 


Single mtr drive 
time (18 sec) for 
LATCH. IFM 
possible if switch 
failure. Potentially 
one failure away 
from ability to safely 
latch RMS(OBSS) 
for entry 
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e Continue ops 
using SM 94 
display 


«ҮМСС prior to 
MRL ops 


E Nominal drive 


time to latch and 
release. tb is 
accurate 


drive time to 
LATCH. tb is 
suspect for release 
if SYS 1 microsw 
failed. tb is 
accurate if SYS 2 
microsw failed. 
Continue ops using 
SM 94 display 


e» Refer to RMS — 
MANIPULATOR 
RETENTION 
LATCHES (MRL 
CONTINGENCY 
RELEASE LATCH) 
(IFM) 


One mtr will 
continue to drive 
when commanding 
LATCH until 
PORT(STBD) RMS 
RETEN LAT - OFF 


Failed-on 
microsw disables one 
mtr. The tb is 
inaccurate from 8-18 
sec (latch halfway 
closed at 8 sec) 
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PORT(STBD) RMS 
RETEN LAT SW, 
(BOTH POLES) 


eVMCC for 
possible sw IFM 


09/25/08 


MICROSW FAILED 


e Continue ops 
using SM 94. 
For LAT, tb is 
inaccurate. 
Nominal drive 
time (8 sec) to 
LAT and REL 


RMS RETEN LAT 
SW FAILED, 
(BOTH POLES) 


«ҮМСС for 
possible sw IFM 
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MECHANICAL 
JAM. MRL FAILED 
IN TRANSIT 


©) Refer to RMS — 
MANIPULATOR 
RETENTION 
LATCHES (MRL 
CONTINGENCY 
RELEASE/LATCH) 
(IFM) 


One mtr will 
continue to drive 
when commanding 
LATCH until 
PORT(STBD) RMS 
RETEN LAT — OFF 


tb is activated 
by receiving all three 
microsw indications 
from SYS 1 only 
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12.5e PORT(STBD) RMS КЕТЕМ LATCHES 
R-F-L tb - bp WHEN CRADLED 


Inaccurate tb 

PORT(STBD) because tb is driven 

RMS Reten by SYS 1 only 
Latches R-F-L 

tb — bp 
PORT(STBD) RDY ves PORT(STBD) 
| | d д. RMS RETEN * Use SM 94 for 
Nominal Config: LATCHES R-F-L pedestal with 


MA73C:A 
o a MCI tb FAILURE failed tb 


ММА MID 1- ON 
ММВ MID 2 — ON 
MNC MID 2 — ON 
(MA73C:B) MICROSW 
MCA LOGIC FAILURE e Use R-F-L 
ME UE | = EA alignment guides 
- on MPM (if 
MNC MID 4 — ON visible) for failed 
pedestal and use 
SM 94 SYS 2 
RDY indications 


09/25/08 12-100 MAL/ALL/GEN J 


PORT(STBD) 
RMS Reten 
Latches R-F-L 
tb – gray 


Nominal Config: 
(MA73C:A) 
MCA LOGIC 
MNA MID 1 — ON 
MNB MID 2 — ON 
MNC MID 2 — ON 
(MA73C:B) 
MCA LOGIC 
MNA MID 3 — ОМ 
MNB MID 4 — ON 
MNC MID 4 — ON 
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12.5f PORT(STBD) RMS КЕТЕМ LATCHES 
R-F-L tb - gray WHEN UNCRADLED 


AFT 


MICROSW 
FAILURE 


00 RMS RETEN 


LATCHES R-F-L 
tb FAILURE 


e When cradling, 
use R-F-L 
alignment guides 
on MPM (if 
visible) for failed 
pedestal and use 
SM 94 SYS 2 
RDY indications 
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Inaccurate tb 
because tb is driven 
by SYS 1 only 


e Use SM 94 for 
pedestal with 
failed tb 
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PDRS 


SSR 


PDRS 


SSR 


PDRS SSR-1 
MPM MTR INHIBIT DISABLE 


SM 94 PDRS CONTROL 
If PORT MPM STO/DPLY - 1 X 1 X (STBD MPM STO/DPLY - X 1X 1): 


1. INHIBIT MICROSWITCH 


MA73C:A MCA LOGIC MNC MID 2 — OFF 

CRT NPORT MPM STO/DPLY - 0 X 0 X (STBD MPM STO/DPLY - X 0 X 0) 
2. STOW(DEPLOY) MPM 

MA73C:D cb MCA PWR АСЗ ЗФ MID 4 - cl 

R13L PL BAY MECH PWR SYS 2 - ОМ 


CAUTION 
If switch is not turned off, mtr will 


continue to run. Mechanical damage 
to mtr may result 


A8L PORT(STBD) RMS — STO(DPY) as reqd (68 sec max) 
-OFF 


УМРМ is stowed(deployed) using CRT indication (PORT RMS tb inaccurate): 
CRT Stowed: PORT MPM STO/DPLY —0 10 X (STBD MPM STO/DPLY - 1 0 X 0) 
(Deployed: PORT MPM STO/DPLY — 0 X 0 1 (STBD MPM STO/DPLY - X 0 1 0)) 


MCC can verify status of FWD, MID, AFT pedestals 


R13L PL BAY MECH PWR SYS 2 - OFF 
3. ENABLE BUS 

MA73C:A MCA LOGIC MNC MID 2 - ON 

A8L VPORT(STBD) RMS tb — STO(DPY) >> 


If PORT MPM STO/DPLY - X 1 X 1 (STBD MPM STO/DPLY - 1 X 1 X): 


4. INHIBIT MICROSWITCH 


MA73C:B MCA LOGIC MNB MID 4 — OFF 

CRT VPORT MPM STO/DPLY - X 0 X 0 (STBD MPM STO/DPLY - 0 X 0 X) 
5. STOW(DEPLOY) MPM 

MA73C:C cb MCA PWR AC2 ЗФ MID 2 - cl 

R13L PL BAY MECH PWR SYS 1 – ON 


CAUTION 
If switch is not turned off, mtr will 


continue to run. Mechanical damage 
to mtr may result 


A8L PORT(STBD) RMS - STO(DPY) as reqd (68 sec max) 
— OFF 
CRT \MPM is stowed(deployed) using CRT indication: 


Stowed: PORT MPM STO/DPLY — 10 X 0 (STBD MPM STO/DPLY — 0 1 0 X) 
(Deployed: PORT MPM STO/DPLY — X 0 1 0 (STBD MPM STO/DPLY - 0 X 0 1)) 


MCC can verify status of FWD, MID, AFT pedestals 


R13L PL BAY MECH PWR SYS 1 — OFF 
6. ENABLE BUS 

MA73C:B MCA LOGIC MNB MID 4- ON 

A8L VPORT(STBD) RMS tb – STO(DPY) 
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PDRS SSR-3 
BACKDRIVE TECHNIQUE - JOINT FREE 


SP — FAILED 


09/25/08 


WARNING 
PORT RADIATOR must be stowed 


NOTE 
Can expect CONTR ERR and Master Alarm 


SETUP 
If RADIATORS deployed: 
Perform RAD STOW (ORB OPS, ECLS) 


\BRAKES - ON (tb-ON) 
PARAM sel — JOINT ANGLE 


УРАР: VERN(FREE) 
If SP < 7.5 deg, go to step 3 


Calculate IC: If SP < 45, IC = -(2 x SP) 
Otherwise, IC = -90 


MODE - DIRECT (It on) 

DIRECT DR to: 

[see | w | w | w | 
[e fe e | s: 


+75 FREE 


MODE - not DIRECT (It off) 


SM 94 PDRS CONTROL 


AUTO BRAKE INH — ITEM 10 EXEC (*) 
BACKDRIVE OPERATION 


NOTE 
Hold SINGLE DR command for 4 sec, 
apply BRAKES - ON, then release 
SINGLE DR command 


RATE - COARSE (RATE MIN tb-OFF) 
JOINT sel — EP 

BRAKES - OFF (tb-OFF) 

MODE - SINGLE, ENTER 


SINGLE DR ~ ‘+ after 4 sec and while holding sw 
BRAKES - ON (tb-ON) 


If SP « 7.5 deg, go to step 3 

If EP > -15 deg, reconfig EP: 
MODE - DIRECT (It on) 
DIRECT DR EP to: -(2 x SP) or max -90 
MODE - not DIRECT (It off) 


Repeat step 2 
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PDRS SSR-3 (Cont) 


3. RECONFIG JOINTS FOR CRADLE 


CAUTION 
Use CCTVs to monitor 
proximity of RMS to orbiter 


\IBRAKES - ON (tb-ON) 
MODE - DIRECT (It on) 


DIRECT DR to: 


== 
VALUE 
р 


o | с. 
C = 


МОРЕ - not DIRECT (It off) 


4. START RMS CRADLE 


NOTE 
Hold SINGLE DR command for 1/2 sec 
Apply BRAKES — ON then release 
SINGLE DR command 


JOINT sel — EP 
BRAKES — OFF (tb-OFF) 
MODE - SINGLE, ENTER 


SINGLE DR - ‘+ after 1/2 sec and while holding sw 
BRAKES - ON (tb-ON) 


If PORT RMS R-F-L FWD tb — gray, go to step 5 
If EP > +1 deg, reconfig EP: 
MODE - DIRECT (It on) 
DIRECT DR EP to: 0 
MODE - not DIRECT (It off) 
Repeat step 4 
5. COMPLETE RMS CRADLE 
NBRAKES - ON (tb-ON) 
MODE - DIRECT (It on) 
DIRECT DR to: 
| o [гъ] o | 0 | 0 | 0 | 


МОРЕ - not DIRECT (It off) 
NPORT RMS R-F-L tb (three) — gray 


Go to step 3, RMS PWRDN (PDRS OPS) »» 
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PDRS SSR-3 (Cont) 


EP — FAILED 


NOTE 
Can expect CONTR ERR and Master Alarm 


1. SETUP 
\BRAKES - ON (tb-ON) 
PARAM sel — JOINT ANGLE 


NDAP: VERN(FREE) 
If EP > -1 deg, go to step 3 


Calculate IC: If EP > -65, IC = -(2 x EP) 
Otherwise, IC = +130 


MODE - DIRECT (It on) 


DIRECT DR to: 


MODE - not DIRECT (It off) 


SM 94 PDRS CONTROL 


AUTO BRAKE INH — ITEM 10 EXEC (*) 


2. BACKDRIVE OPERATION 


NOTE 
Hold SINGLE DR command for 4 sec 
Apply BRAKES - ON, then release 
SINGLE DR command 


RATE - COARSE (RATE MIN tb-OFF) 
JOINT sel — SP 

BRAKES - OFF (tb-OFF) 

MODE - SINGLE, ENTER 


SINGLE DR ~ “~ after 4 sec and while holding sw 
BRAKES - ON (tb-ON) 


If EP > -1 deg, go to step 3 

If SP « -(EP), reconfig SP: 
MODE - DIRECT (It on) 
DIRECT DR SP to: -(2 x EP) or max +130 
MODE - not DIRECT (It off) 


Repeat step 2 
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PDRS SSR-3 (Cont) 


3. RECONFIG FOR CRADLE 
VBRAKES — ON (tb-ON) 
MODE - DIRECT (It on) 


DIRECT DR to: 


Cw [з [к | w | w [| w | 


а-а рь Бол ЫИ 
VALUE 
RE GIGNNENS (САҒЫН F j j 


МОРЕ - not DIRECT (It off) 


4. START RMS CRADLE 


NOTE 
Hold SINGLE DR command for 1/2 sec 
Apply BRAKES — ON, then release 
SINGLE DR command 


JOINT sel — SP 
BRAKES — OFF (tb-OFF) 
MODE - SINGLE, ENTER 


If EP > +0.1: 
SINGLE DR - ‘+ after 1/2 sec and while holding sw 
BRAKES — ON (tb-ON) 


If EP < -0.1: 
SINGLE DR ~ ‘-’ after 1/2 sec and while holding sw 
BRAKES - ON (tb-ON) 


Repeat step 4 until -0.1 < EP < +0.1 
5. COMPLETE RMS CRADLE 


YBRAKES - ON (tb-ON) 
MODE - DIRECT (It on) 


DIRECT DR to: 


o | o [ere | o | o [ o | 


МОРЕ - not DIRECT (It off) 
NPORT RMS R-F-L tb (three) — gray 


Go to step 3, RMS PWRDN (PDRS OPS) 
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WP — FAILED 


NOTE 
Can expect CONTR ERR and Master Alarm 


1. SETUP 
YBRAKES - ON (tb-ON) 
\DAP: VERN(FREE) 

MODE - DIRECT (It on) 


DIRECT DR to: 


s | e | we | w | w | 


МОРЕ - not DIRECT (It off) 
PARAM sel — JOINT ANGLE 


SM 94 PDRS CONTROL 


AUTO BRAKES INH - ITEM 10 EXEC (*) 


2. BACKDRIVE OPERATION (To config -0.1 < WP < +0.1 deg) 


NOTE 


For steps 2a and 2b, THC input will be at 1/3 to 1/2 deflection. 


After 2-3 sec, quickly command full scale deflection in 
opposite direction. When WP joint angle displayed 
is constant, apply BRAKES — ON and release THC 


2a. If WP < -0.1 deg 


RATE sw — COARSE (RATE MIN tb-OFF) 
If WP > -2.0 deg, 
RATE sw — VERN (RATE MIN tb-ON) 


VJOINT sel - WP 
BRAKES - OFF (tb-OFF) 
MODE - END EFF, ENTER 
THC - '-Z' (UP) 1/3 to 1/2 deflection 


After 2-3 sec, 
THC - ‘+Z’ (DOWN) full deflection 


When WP joint angle is constant: 
BRAKES - ON (tb-ON) 
Release THC 
If -0.1 < WP < +0.1, go to step 2c 
If SP » 120 deg or « 60 deg, go to step 3 
If WP « -0.1 deg, repeat step 2a 
If WP > «0.1 deg, go to step 2b 
2b. If WP > +0.1 deg 
NRATE sw — COARSE (RATE MIN tb-OFF) 
If WP « +2.0 deg, 
RATE sw — VERN (RATE MIN tb-ON) 
NJOINT sel — WP 
BRAKES - OFF (tb-OFF) 
MODE - END EFF, ENTER 
THC - ‘+Z’ (DOWN) 1/3 to 1/2 deflection 


After 2-3 sec, 
THC - '-Z (UP) full deflection 


When WP joint angle is constant: 


BRAKES - ON (tb-ON) 
Release THC 
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If -0.1 < WP < +0.1, go to step 2c 

If SP > 120 deg or « 60 deg, reconfig per step 3 
If WP > +0.1 deg, repeat step 2b 

If WP « -0.1 deg, go to step 2a 


2c. |f-0.1 x WP x *0.1 deg 


\IBRAKES - ON (tb-ON) 
MODE - DIRECT (It on) 


DIRECT DR to cradle: 


— desi * tS MA — 
VALUE 


| — [ома] o | | 
МОРЕ - not DIRECT (It off) 
VPORT RMS R-F-L tb (three) — gray 
Go to step 3, RMS PWRDN (PDRS OPS) >> 
3. RECONFIG OF JOINTS 


\IBRAKES - ON (tb-ON) 
MODE - DIRECT (It on) 


DIRECT DR to: 


o | +o | -9 | me | o | 10s | 


MODE - not DIRECT (It off) 
If WP « -0.1 deg, go to step 2a 


If WP > «0.1 deg, go to step 2b 
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WY — FAILED 


09/25/08 


NOTE 
Can expect CONTR ERR and Master Alarm. Can also expect 
SINGULAR if WY is between +75 and +105 degrees or if the 
WY is between -75 and -105 degrees 


1. SETUP 
\BRAKES - ON (tb-ON) 
\DAP: VERN(FREE) 

MODE - DIRECT (It on) 


DIRECT DR to: 


L* D» TeTpeleTw- 
[ o | +o | -9 | o me | +105 | 


MODE - not DIRECT (It off) 
PARAM sel — JOINT ANGLE 


SM 94 PDRS CONTROL 


AUTO BRAKE INH — ITEM 10 EXEC (*) 


2. BACKDRIVE OPERATION (To config -0.1 x WY x +0.1 deg) 


NOTE 
For steps 2a and 2b, THC input will be at 1/3 to 1/2 deflection. After 
2-3 sec, quickly command full scale deflection in opposite direction. 
When WY joint angle displayed is constant, apply BRAKES — ON 
and release THC 


2a. If WY < -0.1 deg 


RATE sw — COARSE (RATE MIN tb-OFF) 
If WY » -2.0 deg, 
RATE sw — VERN (RATE MIN tb-ON) 


NJOINT sel - WY 
BRAKES - OFF (tb-OFF) 
MODE - END EFF, ENTER 


THC - ‘+Y’ (Right) 1/3 to 1/2 deflection 


After 2-3 sec, 
THC ~ '-Y' (Left) full deflection 


When WY joint angle is constant: 
BRAKES - ON (tb-ON) 
Release THC 


If -0.1 < WY < +0.1 deg, go to step 2c 
If SP < 60 deg or EP > -60 deg, go to step 3 
If WY < -0.1 deg, repeat step 2a 


If WY > +0.1 deg, go to step 2b 


2b. If WY > +0.1 deg 


VRATE sw - COARSE (RATE MIN tb-OFF) 
If WY « +2.0 deg, 
RATE sw — VERN (RATE MIN tb-ON) 


NJOINT - WY 
BRAKES - OFF (tb-OFF) 
MODE - END EFF, ENTER 


THC - ‘-Y’ (Left) 1/3 to 1/2 deflection 


After 2-3 sec, 
THC - ‘+Y (Right) full deflection 


When WY joint angle is constant: 
BRAKES - ON (tb-ON) 
Release THC 
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If -0.1 < WY < +0.1 deg, go to step 2c 

If SP < 60 deg or EP > -60 deg, go to step 3 
If WY > +0.1 deg, repeat step 2b 

If WY < -0.1 deg, go to step 2a 


2c. |f-0.1 x WY x 0.1 deg 


YBRAKES - ON (tb-ON) 
MODE - DIRECT (It on) 


DIRECT DR to cradle: 


[ $ [з [к | w | w [| w | 

атре j e 
VALUE 

|. 2 er se + — 


МОРЕ - not DIRECT (It off) 
VPORT RMS R-F-L tb (three) — gray 


Go to step 3, RMS PWRDN (PDRS OPS) >> 
3. RECONFIG OF JOINTS 
BRAKES - ON (tb-ON) 
MODE - DIRECT (It on) 
DIRECT DR to: 
C$ | se [= | w | w [| w | 
[ e | +o | -s | o | Free | +105 | 


МОРЕ - not DIRECT (It off) 
If WY < -0.1 deg, go to step 2a 


If WY > +0.1 deg, go to step 2b 
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019 


D&C Kit 


019 


D&C Kit 


019 
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1. 


NOTE 
Applicable AC/DC sw powering kit will remain OFF until immediately 
prior to reqd operation and will be returned to OFF immediately after 
operation is completed. When kit is powered, RMS is one failure away from 
uncommanded motion and/or End Effector ops. 


If unexpected arm motion occurs during D&C Kit ops, turn RMS PWR 

(pnl A8L) to OFF, take DC UTIL PWR MNA (pnl O19) to OFF, then VMCC. 
If failure causing unexpected motion is in D&C Kit, applying brakes will 

be ineffective. 


All рп! A8U, A8L tbs and C/W annunciators are functional with RMS IFM 
D&C Kit installed. All pnl A8U functions available except those provided by 
RMS IFM D&C Kit. 


Operation of kit END EFFECTOR, JOINT SELECT, DIRECT DRIVE switches is 
similar to corresponding рп! A8U switches. Limping of arm not available 

for End Effector functions. May get brakeslip msg during direct drive 

ops. Cancel MSTR ALARM, and cycle BRAKES sw or cycle RMS SEL sw. 
TMBU can prevent subsequent msg. 


For loaded RMS ops, downlink must be available to confirm lack of End 
Effector stall currents. 


Orbiter pilot must be available to perform separation in case of 
uncommanded release. Review RMS-LOADED/RELEASE (Cue Card) 


SETUP 
Install RMS IFM D&C KIT, RMS CONTINGENCY OPERATION/INSTALLATION AND REMOVAL 


OF THE RMS IFM D&C KIT (IFM, PROCEDURES M THRU R) 


RMS PWR - PRI (MA) 


SM 94 PDRS CONTROL 
/О ON - ITEM 5 EXEC (*) 


RMS SEL - PORT 
SAFING - CANCEL (tb-gray) 


SHOULDER BRACE RELEASE 
If Shoulder Brace still engaged: 


COAS PWR - ON 


SHOULDER BRACE - RELEASE (Hold for 2 sec following tb-gray on pnl A8U) 


COAS PWR - OFF 
Go to step 7 


INITIAL D&C KIT POWERUP FOR END EFFECTOR/DIRECT DRIVE 
Position RMS/payload at least 5 ft away from structure, using best available mode on pnl A8U 


If unloaded: 


JOINT sw — WRIST YAW 


If loaded: 
VMCC for JOINT sw position for benign motion if uncommanded direct drive occurs and for 


RMS position for payload rotations due to uncommanded derig/release 


WARNING 
If unexpected arm/payload motion occurs, (A8L) RMS 


PWR - OFF, (O19) DC UTIL PWR MNA — OFF, then 
VMCC 


DC UTIL PWR ММА- ON 
VNo arm/payload motion 
DC UTIL PWR MNA - OFF 
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4. UNLOADED END EFFECTOR TEST 
(Reqd for End Effector ops, Direct Drive) 


CAUTION 
End Effector test must be completed within 


2.5 min of DC UTIL PWR ММА sw — ON 


or End Effector mtr burnout could occur 


A8U \IBRAKES - ON (tb-ON) 
ЧЫ) 


019 DC UTIL PWR ММА- ON 
VNo tb(s) change 


D&C Kit ЕЕ CAPTURE/RELEASE sw - CAPTURE, until CLOSE tb — gray (3 sec max) 


RIGID CLOSE CAPTURE 


ZZ 


VNo tb(s) change after capture 


EE RIGID/DERIGID sw — RIGID, until RIGID tb — gray (25 sec max) 


RIGID CLOSE CAPTURE 


vo tb(s) change after rigidizing 


EE RIGID/DERIGID sw — DERIGID; until DERIGID,EXTEND tb — gray (25 sec max) 


(MA, DERIGIDIZE It — ON) 


RIGID CLOSE CAPTURE 


Z 
ZA 


EXTEND 
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ЕЕ CAPTURE/RELEASE sw - RELEASE, until OPEN tb — gray (3 sec max) 
(Expect MA, RELEASE It — on during actual Payload Release) 


RIGID CLOSE CAPTURE 


“М 


DERIGID OPEN EXTEND 


019 DC UTIL PWR MNA - OFF 
To extinguish DERIGIDIZE It, take EE MAN CONTR sw to RIGID momentarily or cycle RMS SEL sw 
5. DIRECT DRIVE TEST (For Direct Drive ops only) 


A8U VBRAKES — ON (tb-ON) 
PARAM sel — JOINT ANGLE 


019 DC UTIL PWR MNA — ON 


D&C Kit For first joint: 
Drive ‘+’ then - 
\Correct joint responses and that only selected joint drives 
(Expect MA, CK CRT It on, ‘PDRS SLIP’ for driven joint, and ‘S96 PDRS ABE’ for five undriven joints) 


For other joints: 
Drive ‘+’ 
\Correct joint responses 
(Expect MA, CK CRT It on, 'PDRS SLIP’ for driven joint, and ‘S96 PDRS ABE’ for five undriven joints) 
O19 DC UTIL PWR MNA - OFF 


6. END EFFECTOR/DIRECT DRIVE 


NOTE 
(Pnl O19) DC UTIL PWR MNA sw - OFF immediately after 
completing Direct Drive, or End Effector ops, or when 
unattended 


DC UTIL PWR MNA - ON 
Perform RMS IFM D&C Kit End Effector/Direct Drive function as reqd 
DC UTIL PWR MNA - OFF 
7. RECONFIG 
Remove RMS IFM D&C KIT, RMS CONTINGENCY OPERATION/INSTALLATION 
AND REMOVAL OF THE RMS IFM D&C KIT (IFM, PROCEDURES M THRU R) 
Power up RMS if further ops reqd 


Refer to ON-ORBIT INITIALIZATION, step 2 and RMS POWERUP, step 2 (PDRS OPS) 
(Note: disregard joint angle and position data in the nominal procedures if arm not starting at cradle) 
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